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What about the bits 


for this location ? 


This is wildcat territory! But you know... from 
long experience...that Hughes bits of the right 
sizes, types and design will be ready for delivery be- 
fore you spud in. 

The same is true of the other fifty thousand 
or more rotary wells to be drilled during the next 
twelve months. By working closely with the industry 
the organization determines, accurately and 
far ahead of time, the bit requirements for each 
drilling area...and the wildcats, too! 
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Be ter Pretec tion 


with ‘INCOR’ 
Sulphate Resistant Cement 










--- Less Cost, Too 
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B First used nearly thirty years ago in the 









East Texas field, then rapidly spreading through- 
out the Panhandle fields, Central and West 
Texas and other areas, ‘INCOR’ 24-Hour 


Cement reduced the cost of ‘waiting on 








eF = 


cement,’’ saving lost rig time and delayed 






Full 
protection 


production, 







Always-dependable ‘Incor’ performance has 






resulted in steady year-after-year increases in 





the use of America’s first high early strength 








or so-called ‘quick-set’ cement. 













And now ‘INCOR’ SULPHATE RESISTANT 
CEMENT —‘A DUAL PURPOSE OIL WELL 
CEMENT?’ is in steadily widening demand. It 


rovides protection against sulphate attack 











where needed 







In addition, and of more significant impor 











ce in some areas, is the greater yield of 

irry per sack of cement—lower cost per Low 
cubic foot of slurry back of the cas ng lighter pressure 
slurries that assure better ( rculation with porous mations 
idded protection and dependable high early formations " 











strength at all times. 





There's a Lone Star Cement for every oil 





well condition —just select the one that fits 







your job. Performance counts 
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a7 Establishes ‘ bli abt o The OIL weekLye. 


Dr. Eby Returns From Tour 
Of U.S.S.R. for WORLD OIL 


Dr. J. Brian Esy, internationally known geologist of 
Houston, has completed a trip to the U.S.S.R. as a special 
editorial representative of WorLp OI. 

During his three-week stay in the U.S.S.R., Dr. Eby ob- 
tained a wealth of information on the Soviet oil industry. 
The value of his 
data is increased 
by the almost com- 
plete lack of any 
information on the 
Russian oil indus- 
try during the past 
18 years. 

This was the 
fifth international 
trip made by Dr. 
Eby for WorLpb 
Om. His earlier 
trips covered Eng- 
land, Germany, 
Austria, Nether- 
lands, Italy, Tu- 
nisia, Morocco and 
Algeria. 

Dr. Eby received 
his A.B. degree from Johns Hopkins University in 1918, 
and his Ph.D. degree from the same university in 1922. 

He was with the U. S. Geclogical Survey from 1919-25. 
He then served as head of Shell Oil Company’s Gulf 
Coast Geophysical department until 1931, at which time 
he resigned to become an independent consulting geol- 
ogist. Dr. Eby has continued to be engaged in the geologi- 
cal consultant field since that time. 

In addition to being author of many technical and 
business journal articles, he has made numerous geological 
lectures at different American universities. 

His trips for Wortp Ou have seen him in the role of 
special editorial representative. His articles are noted 
for their factual qualities, simplicity of expression, and 
their thoroughness. 

In the U.S.S.R. Dr. Eby contacted officials of the 
various oil trusts. In addition to obtaining much informa- 
tion on the growth and development of the Soviet oil 
industry, he studied U.S.S.R. exploratory, drilling and 
producing methods. The statistical information he col- 
lected represents the first figures to come from Russian 
government since the beginning of World War II, and 
thus will fill an important missing link in the industry’s 
statistical picture. 

While Dr. Eby’s first articles on the U.S.S.R. oil indus- 
try will appear in the August 15 International Outlook 
Issue of Worip Om, there will be a number of additional 
articles in subsequent issues. 

Permission for Dr. Eby to visit Russia was sought for 
several years, but was not obtained until a short time ago. 

Look for the first of Dr. Eby’s reports on the U.S.S.R. 
oil industry in the August 15 issue of WorLp OI. 


DR. J. BRIAN EBY 
Reports on Russia 



























HERE ARE SOME of the articles you will find in 
your next issue—-August 15 Wor.Lp O!m: 

Special “on the ground reports” on Russia from 
Wortp Ot Special Representative Dr. J. Brian Eby. 
Dr. Eby is the first representative of U. S. oil publi- 
cation to visit U.S.S.R. since 1928 when The Oil 
Weekly, forerunner to WorLp On, sent one of its 
editors for a lengthy visit to Russia. Dr. Eby’s trip 
was for the purpose of bringing U.S.S.R. production 
figures, etc., up to date, to present interesting infor- 
mation on Russian operating methods, Russia’s prob- 
able roll as an international seller of crude and 
refined oils, Russian oil reserves, etc. 

Some intensely interesting information on the 
U.S.S.R. is planned for the August 15 issue of 
Wor vp Ol. 

* 


“What the Rest of 1956 Holds for the American 
Oil Man”—A mid-year forecast on the balance of 
the year—the famous Worvp Ot forecast based on 
information directly from the companies who drill 


. 





Look What a Treat Is Coming Uj ; 


25 percent of U. S. wells. (Last year’s mid-year 
forecast was 99.1 percent accurate! ) 
© 
“What the Rest of 1956 Holds for the Oil Man 


Abroad”—A picture of international prospects 
based again upon information from the companies 
doing the work. 
* 
Mid-Year Review on U. S. operations for the first 
half of 1956. 
© 
“Why Demand for Oil Is Increasing Over the 
World”—A pictograph presentation giving facts at 
a glance, and containing some astonishing informa- 
tion. 
e 
“What Will the Oil Demand Be for the Next 
Five Years?” by Warren L. Baker, a feature 
pointing out growth possibilities for the next half 


decade. 





‘ k BUSY OIL MEN: To help you put first things firs, 
a quic ook scan these time-saving digests on this and the 


following pages, checking those you want to 


at this issue read first. 





CURRENT OUTLOOK The tanker industry—despite a boom-and-bust 
history—is building more highly specialized ship 

Oil devel i as in the hope of steadier and increasing world demand 

on the Orage Indian Reservation, Omge County, __{0F crude. What are the current trends? Tut iggy 

a , be ‘ de 50. Brisk Oil Trade Boosts Demand for Tankers... .- 

Oklahoma. Crude production has climbed back up in H. T. Brundag 
the past several years after having dropped to low levels. 
Output is three times as great as it was five years ago. 
Five times as many wells are being drilled. For a closer 


look at the area, read . . . Revival in the Osage. . Page 44 


Management Musts this month discuss human! 
lations and the role of engineers in managemetl 
See Human Relations Is a Two-Way Street by Ham 
L. Kidd on Page 52. . . and Needed: Engineers Quali 
Gross investment of petroleum industry in facili- fied for Top Management by David F. Tver beginning 
CJ ties in U. S. reached new highs at the end of 55. Page 5) 
Gross assets at year’s end were $50.7 billion. Total in- 
cluded $40.4 billion in property, plant and equipment. 


For other facts and figures, see . . . Oil Industry Invest- EXPLORATION ARTICLES 
ment in U. S. Exceeds $50 Billion 


a ’ 

What is the origin of oil? How is it formes 
How is it deposited and how does it travel throug 

a formation? For answers to these age-old questio™ 


turn to the article beginning on Page 79. Migration 


August. Entered as THE OIL WEEKLY as second class mail matter December ‘ ahi . Gussow 
23, 1916, at post office at Houston, Texas, under the act of March 3, 1879. William C 
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Unt in the Next Issue of WORLD OIL 


“Where Will Tomorrow’s Oil Come From?”—A 
review of the reserves of the world by countries... 
the answer to many an argument which will arise 
within the year. 

7 


“The Import Situation”—-What are the prospects 
for increasing/decreasing imports? An up-to-the- 
minute review. 

e 


Wells drilled outside U. S. A. in 1955 by coun- 
tries; production by countries. Facts, not “ 
mates,” based upon oil company and government 
records covering 1955, Complete production sta- 


cuessti- 


tistics on every country since it began producing oil. 
. 


World’s Deepest Wells—A record of records. 
. 


Comparison of warehousing problems and meth- 
ods in the U. S. A. and abroad. 


international operation. 


contractor are doing abroad. 


national Outlook Issue. Crude oil and gas produc- 
tion trends and prospects: significant discoveries in 
Canada, detailed statistics—special report on the 
Pembina field, all the data which formerly went 
into the Canadian special issue. 


portant happenings during 1955. 


contents of your August 15 Wortp Om. Some of the 
most interesting articles have not been mentioned. 


New fields outside the U. S. and their effect on 


How the American independent operator and 


And WORLD OIL’s Annual Canadian Roundup 


now included as a complete section of the Inter- 


A chronological report on the world’s most im- 


The foregoing forms just a part of the interesting 








Italy has produced oil since early Roman times. 

But not until recent years has the country realized 
the extent of its oil and gas potentialities. Modern geo- 
physical methods and interpretations are beginning to 
find the answers to what the author terms the “diaboli- 
cally perverse” geology of the Italian boot. See Page 84. 
ltaly—Future Oil Reservoir of Europe. .Carl H. Savit 


DRILLING ARTICLES 


Run-in time for pipe and casing, rate of accel- 

eration and deceleration, and annular clearance 
all have an effect on bottom-hole pressure surges when 
running pipe. Here is an analytical review of what hap- 
pens while pipe is being run and some measures that 
can be taken to minimize pressures. See Page 99. How 
to Minimize Pressure Surges............ E. H. Clark 


Drilling depth records are being broken year 

after year. Here are some of the changes that have 
occurred in the last 15 years in the design of draw- 
works and pumps that have brought about smoother 
and more efficient rig operation. Turn to Page 109 for 
the first of a two-part article. Trends Toward Larger 
Rigs and Fluid-Driven Pumps.......... H. L. Willke 


What causes most failures on primary cement- 
ing jobs? Mud cake, cement channeling through 
the mud, and high fracturing and acidizing pressures 
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are some of the obstacles that prevent good cementing 
jobs. For some suggestions on how to correct these 
conditions, turn to Page 115. . . What Causes Primary 
Cement Famer :.;. 6... paeas G. C. MacDonald 


Rotary hose is designed and constructed to with- 
stand severe operating conditions. For details of 
construction and some do’s and dont’s that will extend 
the life of your rotary hose, see Page 121. How to Make 
Rotary Hose Last Longer.............. J. A. Muller 


PRODUCTION ARTICLES 


A reduction in lifting costs is an increase in 
profits. What factors control lifting costs and who 
controls these factors? The field man is the key. Turn 
to Page 125. How You Can Control Lifting Costs... . 
H. L. Bilhartz 


The success of hydraulic fracturing as a method 

of stimulation in the Hugoton field in Kansas- 
Oklahoma-Texas warrants a closer look. Here are anal- 
yses of formations fractured, methods and materials 
used in fracturing, and the results obtained. Turn to 
Page 130. Panhandle Gas Well Fracturing Pays Off... 
R. D. Davidson 


The variable cycle principle as applied to hy- 
draulic pumping provides a number of benefits 


Turn the Page » 
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to producers. But the combination has its limitations. 
For a concise discussion of the facts, see Page 135. What 
About Variable Cycle Pumping? 

Newton W. Wickersham 


Here’s a complete description of the water- 
flood program carried out by Sunray Mid-Conti- 
nent Oil Company in the Flat Rock field of Osage 
County, Oklahoma. It includes primary development 
and production history, flood development, reservoir 
data, injection performance, and results of a delayed 
five-spot plan of operation. Page 140. Good Engineer- 
ing Pays Off in Osage County Water-Flood 
J. D. Walters 


Use of radioactive tracer surveys in water in- 
jection wells has provided producers with addi- 
tional information helpful in the evaluation of fioods. 
Turn to Page 152 for an explanation of the operation 
and what it provides . . . also information on lab and 
field tests .. . How You Can Follow Your Flood...... 


James M. Bird and John C. Dempsey 


INTERNATIONAL ARTICLES 


Cc In July, a Cuban test was brought in as an 


estimated 800-1000 barrel daily producer. And 


a second test found oil for the first time in the Lowey 
Cretaceous. Turn to Page 161 for details. Cuban Amer. 
ican Brings in 800-1000-Barrell Producer. .Don Kliewer 


C] Russia agreed in December, 1955 to se] out 
its control of Rumania’s oil industry. Now, through 
its private sources, WorLp Or reports startling details 
of the impact of Communism on one nation’s oil indys. 
try. See Page 162. Rumania Plunging Into Red ‘Left. 
overs’ Don Kliewer 


Two wildcats for light gassers have been com. 
LJ pleted on the flanks of Mt. Etna, an Italian vol. 
cano active in recent geologic times. Augusta Richerche 
Petrolifere, S.p.A. was successful on the first drilling 
effort despite very hard shallow formations. See Page 
168. ARPE Completes 2 Gas Wells on Mt. Etna 
SEG Sulac es Cede ed x's Meee H. T. Brundage 


Sinclair Somal Corporation was drilling ahead 
LJ on its wildcat in the Italian mandate of Somalia 
in northeastern Africa. But before the test could be 
spudded in, equipment had to be loaded at Houston, 
Texas, and landed on the beach at Obbia, a fishing 
village with no port facilities, and during a period of 
relative calm between monsoons. ‘Beaching’ Equipment 
for Somalia Wildcat 
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SMOOTH RIDES 





Double-pivot shaft in tandem 
keeps load in balance in rough 
areas, guarantees load equaliza- 
tion between axles, reduces 
wear on tires. 






Exclusive hi-tensile, pressed- 
steel frame with angle truss 
brace permits heavier loads. 


Look to Loadcraft for dependability in meeting your oil field trans- 
portation requirements. Since the first pole trailer was built 40 years 
ago by Fred Spencer, trailer manufacturers have attempted to duplicate 
Spencer quality. Pulls easier because of Spencer True-Beam Axle with 
machined-in camber, for correct toe-in, maximum tire life. Optional 
rolling tail pipe for rear loading has self-aligning roller bearings in each 
end. Find out for yourself that a Spencer Trailer is a quality trailer. 
WRITE FOR LITERATURE 


~ Saiitateealferd 
OADCRAFT 


AUGUSTA, KANSAS 





Choose from a complete line of Pole and Pipe- 
line Trailers, as well as tandem or single-axle, 
semi-floats, or low-beds. 





| es light on 


BOILER SCALE and CORROSION 
OUNCES ONLY ONCE A WEEK of 


SAND-BANUM 


Pure Colloidal Concentrate 


Remove and Prevent 
CONCENTRATED 


SAND-BANUM SPECIAL <2x<: 


SIMPLEST, SAFEST WAY TO KEEP RADIATORS 
and ENTIRE COOLING SYSTEMS CLEAN 


Abso 


SABCO RUSTEND 


Rust Preventive Aluminum Clear Rust Arrestor—Rust 
paint; 2 coats in one appli- _— Preventor 
cation, + 
Stocked by Leading Supply Houses 
GULF COAST DISTRICT REPRESENTATIVES 
Western Sand-Banum Company, 1717 Chenevert St., Houston, Texas 





SABANOL 


For clean and complete fuel 
oil burnability 














38 (For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 
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AUG. | 
8-10 | AAODC, Conference for Drilling 
| Executives, Denver. 
Ks, 
SEPT. | 


5- 7 | Wyoming Geological Association 
Eleventh Annual Field Confer- 
ence, Jackson Lake Lodge, 
Moran, Wyo. 
6— 7 | API Oil Industry Information Com. 
mittee, Conrad Hilton Hotel, 
Chicago. 
7- 8 | Association of Desk and Derrick 
Clubs of North America, Fifth 
Annual Meeting, New Orleans. 
12-14 | National Petroleum Association, 
Annual Meeting, Traymore 
Hotel, Atlantic City, N. J, 
20-21 | Annual Membership Meeting, 
Louisiana-Arkansas Division, 
Mid-Continent Oil and Gas 
Association, Roosevelt Hotel, 
New Orleans. 
20--22 | Oklahoma City Geological Society 
Field Conference, Guymon, Okla, 
23-26 | American Society of Mechanical 
Engineers, Petroleum Mechanical 
Engineering Conference, Statler. 
Hilton Hotel, Dallas, Texas. 
26-28 | Rocky Mountain Association of 
Geologists, Fall Field Trip, 
Southeastern Colorado, Denver. 











30-Oct.| American Congress on Surveying and 
2 Mapping and American Society 
of Photogrammetry, Fall Con- 
vention and Co-Exhibit, Shirley- 
Savoy Hotel, Denver. 
OCT. | 
2- 3 | Texas Mid-Continent Oil & Gas 


Association, 37th Annual Meeting, 
Rice Hotel, Houston, Texas. 

7- 9 | American Association of Oil Well 
Drilling Contractors, 16th Annual 
Meeting, Texas Hotel, Fort 
Worth, Texas. 


14-17 | AIME, Petroleum Branch Fall Meet- 
ing, Biltmore Hotel, Los Angeles. 

14-20 | Oil Progress Week. 

18-21 | Permian Basin Oil Show, Ector 


County Coliseum and Fair Park 

area, Odessa, Texas. 

22-24 | Rocky Mountain Oil & Gas Associa- 
tion, Annual Convention, Cosmo- 
politan Hotel, Denver. 

National Safety Congress and Exposi- 
tion, Conrad Hilton, Congress, 
Morrison and La Salle Hotels, 
Chicago. 

23-26 | National Association of Corrosion 

Engineers, South Central Region, 
| Gunter Hotel, San Antonio, Texas. 


22-26 





29- 
Nov. 1 | Society of Exploration Geophysicists, 
National Convention, New 
Orleans 
NOV. 


8- 9 | American Association of Petroleum 
Geologists, Society of Exploration 
Geophysicists, and Society of 
Economic Paleontologists and 
Mineralogists, Pacific Section, 
Ambassador Hotel, Los Angeles. 

12-15 | API, 36th Annual Meeting, Conred 
Hilton and Palmer House Hote 
Chicago. 

19-20 AIME, North Texas Section, Symp 
sium on Secondary Recovery, 
Wichita Falls, Texas. , 

25-30 American Society of Mechanica 
Engineers, Statler Hotel, New 


York. f 
29- Indian Industries Fair, New Delhi. 
Dec. 15 wi . A oe 
1957 
APRIL 
6-11 Petroleum Equipment Suppliers. iu. 
Association, Palm Springs, 
= ———— 
: AD- 
Nomads’ Chapter monthly meeting: Los 


geles, second Wednesday, Jonathan Club, wee 
lace A. Sawdon, Secretary. Houston, : 
Monday, Ye Old College Inn, Harry E. ~ 
Secretary. Dallas-Fort Worth, first Mon 4 
Greater Dallas Club, Hank Davis, geen 
Tulsa, Hotel Tulsa, Gilbert Swift, maga 
New York, first Monday, Hotel Biltmore, 

E. Hickman, Secretary. 
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Looking Ahead ... 
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_.. Business has been experiencing a letdown since 
midyear. The third quarter will not equal the second 
quarter in business activity or profits. Several indus- 
tries, including automobiles, steel and appliances lately 
have been at the lowest levels of activity for the year. 

. 


.. Business, already lagging at close of first half of 
year, received a further jolt when the steel strike 
started July 1. The strike idled about 650,000 steel mill 
workers and stopped about 90 percent of U. S. steel 
production. By mid-July the strike also had idled 
about 100,000 workers in the transportation, mining 
and construction industries. There were also shortened 
work weeks and curtailed production schedules. Still 
more cutbacks and layoffs were certain unless the 
strike ended promptly. It was stated that even if the 
steel strike should end in July, much unemployment 
would continue in August, as many companies using 
steel would not have enough steel supply to resume 
operations immediately. 
> 


.. Shortage of oil country tubular goods already was 
acute before the steel strike (WorLp Om, June, 1956, 
Page 82). Because of the strike, drilling activity has 
been set back. Operators said that within a few weeks 
they would have to curtail drilling starts sharply. They 
expected that they might have to limit drilling to 
leases on which immediate drilling was required. It 
was indicated that many independent operators might 
have to shut down operations in the immediate future. 


.. Associations of independent operators were con- 
sidering what could be done about the critical shortage 
of steel goods. It was hoped that the shortage could 
be alleviated by devising an improved allocation sys- 
tem. The system contemplated would involve policing 
supplies and equitable sharing in available supplies. 
It would attempt to keep any company from getting 
a disproportionate share of pipe or more than it needed 
for immediate operations. It was felt that this cooper- 
ation among large and small oil companies and steel 
suppliers would take care of the short-term situation. 
But it was believed the long-range solution might call 
lor increased capacity for turning out steel for the oil 
industry. 


‘» » Oil companies again are confronted with increases 
mM costs of steel and other supplies. A few days after 
the steel strike started, several small steel producers, 
still operating, raised prices $5 to $16 a ton. They said 
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prices were raised because they had agreed to give 
workers retroactive to July 1, the same raises as big 
companies eventually would grant. Steel warehouses, 
distributing 20 percent of the country’s steel, between 
July 1 and mid-July had increased prices as much as 
$12 a ton. 

. 


. . U. S. crude oil imports will be substantially lower 
in the third quarter than previously planned by im- 
porters. U. S. government likely will get fair com- 
pliance with request that imports be cut in third 
quarter to 4 percent below first 6 months. 


. . U. S. Navy will take over operation of the Bureau 
of Mines oil shale plant at Rifle, Colorado. The Bureau 
was denied funds by Congress and had to shut down 
the plant. Navy will first do maintenance and repair 
work, then resume operation of the experimental fa- 
cilities. About 40 Bureau employes will remain at the 
plant and help operate it, under an agreement between 
the Bureau and the Navy. 


. . Government money will not be provided for build- 


ing a pipe line from Texas to California. This was in- 
dicated by recent testimony of government officials 
and others before the House Armed Services (Hebert) 
subcommittee. Belief was expressed that national de- 
fense on West Coast would be protected by oil from 
California and Western Canada. It was also stated 
that Southern Pacific Railroad’s products pipe line 
from El Paso to Los Angeles could move crude from 
Texas to California. 


. . Although offshore drilling techniques have ad- 


vanced greatly, they still are in process of evolution. 
Methods and equipment henceforth will show further 
significant progress. Depth of water in the future will 
be of no problem in drilling and completing wells from 
floating barges. Equipment used from barges is capable 
of drilling to 5000-6000 feet now, and likely can reach 
depths of 8000 to 9000 feet within a year. Drilling con- 
tractors will do a larger proportion of the offshore work 
in the future. Much of the present offshore equipment 
is obsolete and will be replaced. Diesel electric equip- 
ment is expected to come into big demand. Directional 
drilling will be important. Business will be good for 
shipyards, tug boat companies, repair companies, Off- 
shore development really is only beginning. To “drill 
up” the offshore areas will require at least ten years. 
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DOWELL ENGINEERS USE SILICATE CONTROL ACID TO PREVENT FORMATION CLOGGING—MAKE ACIDIZING TREATMENT MORE EFFECTIVE. 


Silicates won’t block production here 


SILICATE CONTROL ACID is a Dowell 
development for improving acidizing 
effectiveness. 


During ordinary acidizing treat- 
ments clays and other silicate min- 
erals in the formation may swell and 
block oil passages. Dowell engineers 
use Silicate Control Acid to prevent 
this. 


film is formed around the 


An oil 


particles to reduce swelling. This re- 
sults in increased permeability. The 
spent acid can then return to the 
well bore — more easily and more 
completely. Silicate Control Acid also 
decreases troublesome oil-in-water 
emulsions. 


Don't let pore-clogging silicates cause 
you trouble. Before your next well 
treatment check with a Dowell en- 
gineer. He can tailor each treatment 


to fit well conditions — giving you 
maximum results per investment 
dollar. 


lor more information or service, 
call any of the 165 Dowell offices im 
the United States and Canada; m 
Venezuela, contact United Oilwell 
Service. Or write to Dowell Incor- 
porated, Tulsa 1, Oklahoma, Dept. 
H-13. 


services for the oil industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 
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Why Another PR Editorial? Don’t shrug this off 
with a “Heavens to Betsy, another discussion about 
oil’s public relations?” Yes, it’s another—another 
effort to try to awaken the key men of our industry 
to the grave danger that lies ahead for all of us 
unless a definite and constructive public relations 
rogram is enthusiastically sponsored in each of the 
nation’s 17,000-plus oil companies. 

And it won’t be enough just to start a program 
it must be continued 365 days every year! 

If top management leaves it to O.1.1.C. or anyone 
else, they will discover one of these days that by that 
very decision they surrendered control of the oil 
industry as we know it today. 





EDITORIAL PAGE 





Public Relations Begins at the Top 


The clamor about adverse public feeling toward the oil 
industry is rising to proportions that rival the bleak days 
of 1945-46. 

Some will recall (though too many have forgotten) 
that oil leaders today are expressing serious concern over 
exactly the same problem—the attitude of the public. 
that resulted in the creation of the Oil Industry Infor- 
mation Committee ten years ago. 

Two logical questions arise from this irksome repeti- 
tion of history: 
© What new efforts will result from the 1955-56 crisis? 
® Will another setback come ten years hence—or sooner? 

The answer to the last question depends entirely upon 
the direction in which the new efforts are slanted. And, 
a the present situation proves, the industry cannot stop 
history from repeating itself by depending on the com- 
pany public relations personnel, associations, O.I.1.C., 
or others to shoulder the burden alone. A new approach 
must be taken. 

That new approach might well center around the top 
management of our nation’s 17,000-plus oil companies 
lor it is with these key men that good public relations 
must begin. 

It is top management that sets public relations policy 
ets the example for the actions and attitudes of employes 

provides for a good or bad public relations staff—and 
determines the kind of “citizen” a company will be. 

Far from trying to advocate that the public relations 
viewpoint be the dominant factor in determining com- 
pany policy, it is suggested only that it be presented and 
‘onsidered on each occasion when there is a policy type 
of decision to be made. 

If public relations could have only that equality in 
most companies with legal, sales, finance, production 
and research, our oil industry would be in a much 
etter position than it is today. 

In every case public good will results because the 
“tions and attitude of top management have permeated 
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down through every personnel level in the company— 
even to the most remote employe. 

The oil industry potential is 2 million employes who 
know—or must be made to know—what public relations 
is and what it can do for their job and their industry. But, 
those 2 million potential public relations representatives 
have—and will—wait for top management to take the 
lead. 

Any company—large or small—can play a vital role 
in building good will for itself and the industry if it will 
spend effort and money to show that: 


1. It is open, friendly and communicative. 


2. It considers the public interest in framing its policies 
and arriving at its decisions. 


3. It contributes importantly to the strength and well- 
being of the nation. 


4. It is a good employer. 


5. It is alive to and readily assumes its responsibilities 
as a citizen, 


6. It makes petroleum products better, more abundant, 
cheaper and more versatile through efficiency and 
research. 


7. Its business policies are sound, its earnings reasonable. 
8. It is a part of a highly competitive industry. 


These goals can be reached only in proportion to the 
amount of support given them by top management. Once 
they are reached, then and only then will the company 
be able to tell a favorable story to the public. 

There is one significant way to keep history from re- 
peating itself: Keep in mind at all times that good public 
relations is created—and in too many instances destroyed 

by the attitude and the lack of constructive planning 
on the part of top management. 
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Oil Production Increased by Water-Flooding 
Pumping jack in foreground in Burbank field of Oklahoma recovers thousands of barrels of oil 
which would otherwise be left in the ground. In background is derrick of water input well where 
water is injected into the producing sand, forcing oil to flow into pumping well. 


Revival in the Osage 


® Old area is now one of most active in country. 
Crude production has tripled in past six years. Production 
is shallow and drilling costs low. Wells pay out in 3 to 4 


years. 


® Drilling yields high proportion of productive 
wells. Formation fracturing and water-flooding boost oil 


recovery. 


ONE OF THE most active oil devel- 
opment areas in the U. S. today is 
Osage County, Oklahoma. The de- 
velopment is on lands owned by the 
Osage tribe of Indians. There has 
been a most remarkable increase in 
the number of wells located, drilled 


44 « Current Outlook Section 


and completed during the past few 
years. Crude oil production has more 
than tripled since 1950. 

Gross crude production in the 
Osage in the fiscal year ended June 
30, 1950, totaled 7,121,111 barrels, 
an average of 19,510 barrels daily. 


This was the lowest annual output 
since the tribe began receiving bo. 
nuses and royalties for leases and pro. 
duction in 1917. Present production 
is averaging 60,500 barrels a day, or 
at a rate of 22,082,500 barrels a year, 

Field activity had sunk to a low 
level. Only three locations for wells 
were staked in January 1931 and 
none in December, 1931. In 1949, 249 
locations were staked. The number 
continued to gain steadily, as 773 
locations were made in 1954 and 
1400 in 1955. In January of this 
year, 159 locations were staked, 

Receipts of the Osage tribe from 
bonuses and royalties show the result 
of constantly increasing activity. In 
the 1950 fiscal year, the tribe received 
$270,668 from bonuses and $3,065, 
272 from royalties, a total of 
$3,335,940. In the fiscal year ended 
June 30, 1955, the tribe was paid 
$2,421,200 for bonuses and $6,400, 
478 for royalties, a total of $8,821,678. 

Headright owners of the tribe have 
benefitted substantially from the gain 
in drilling and production. Payments 
to each of the 2229 headrights totaled 
$1545 in 1950 and rose to a total of 
$4705 in 1955. A quarterly payment 
of $2265 was made to each head- 
right on March 14 of this year, or 
at a rate of $9000 a year. However, it 
is probable the total payment this 
year will exceed $9000, as payments 
have been increasing. 

The quarterly payment just made 
is a far cry from the quarterly pay- 
ment of only $72 made for the quar- 
ter ended Sept. 1, 1933. 


Why So Attractive? There are 4 
number of good reasons why the 
Osage has become so attractive to oil 
men. Among them are these: 

@ Shallow drilling, with resultant 
low drilling costs. 

‘@A comparatively quick pay-out 
on most wells. The average % 
about 3 or 4 years at most. 

e An astonishingly high ratio of 
commercially productive oil 
wells to the total number of 
wells drilled. 


e Better than average results from 
use of fracture treatments. 
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eA guaranteed title to leases with- 
out the 
checking abstracts and contact- 


expense and 
ing part owners scattered every- 
where. 

e Water-flooding projects, which 


have resulted in a far greater 


percentage of recovery of the 
original pool contents. 

Production allowables have been 
low in many areas. Operators have 
drill 
known producing horizons were 
10.000, 12,000 or 15,000 
more below the surface. Such wells 


heen reluctant to wells where 


feet or 


cost several hundred thousand dollars 
each. The payout time is long. Banks 
are reluctant to make loans on such 
projects. 

In the Osage, producing horizons 
in the Pawhuska section average 
about 2,000 feet deep. In West Bur- 
bank, the pay is reached at between 
2800 to 2900 feet. The depth is 
about 3000 feet in the prolific West 
Little Chief pool. 

Wells can be drilled and put on 
production in the Osage, it is re- 
ported, for from $22,000 to $30,000 
each. There is 10-acre spacing, and 
leases cover 160-acre tracts. An oper- 
ator can afford to pay a fairly sub- 
stantial sum for a lease. He will yet 
have a good chance of paying out in 
three or four years. 

The minimum production allow- 
able is 25 barrels per well per day. 
A one-sixth royalty is paid on primary 
production and one-eighth on sec- 
ondary output. 


High Percent of Wells Productive. 
The ratio of commercially productive 
oil wells to total wells drilled is much 
higher in the Osage than for the 
whole U. S. During 1955, completions 
in the Osage included 877 commer- 
dal oil wells, two gas wells, 179 dry 
holes, eight water supply wells, and 
% water injection wells. An official of 
the Osage Indian Agency at Paw- 
huska stated the water supply and 
Water injection wells were drilled for 
those specific purposes. 

Figuring only oil, gas and dry holes, 
the oil wells would be 82.9 percent 
of the wells completed and the dry 
holes 16.9 percent. 

The Indian Agency at Pawhuska, 
M compiling its statistics, includes 
"ater supply and water injection 
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Headquarters for Water System 


Ark-Burbank water system, using river water, is designed to deliver 300,000 barrels of water a 

day to North Burbank, South Burbank and Mid-Burbank fields for water-flood operations. 

This is headquarters for system with pumping station and large collector tank shown, (For 
details on Burbank flood, see WORLD OIL, December, 1954, p182). 


wells as “usable” wells. If these wells 
are included in the number of wells 
completed, the wells would 
constitute 84.6 percent of the com- 
pletions, oil producers 751 percent, 
and dry holes, 15.4 percent. 


usable 


Under this method of figuring per- 
centages of oil well completions, water 
supply and water injection wells 
would be figured as non-productive, 
thereby lowering the percentage of 
oil wells in relation to total com- 
pletions. This would not give a true 
picture if such wells are drilled for 
the specific purpose for which they 
are used. 

But, even if such wells were drilled 
primarily for oil and then were made 
into water supply or injection wells 
if they were found to be dry in the 
matter of commercial oil production, 
the percentage of oil wells still would 
be much above the national average. 

The 31,138 crude oil and distillate 
wells completed in the U. S. in 1955 
represented 56.4 percent of total com- 


pletions, with dry holes making up 
37 percent of the total, (February 15, 
1955, World Oil). 

In 1954, there were completed in 
the Osage 445 oil wells, 2 gas wells, 
136 dry holes, 5 water supply wells, 
and 74 water injection wells. On the 
basis of oil, gas and dry holes com- 
pleted, oil wells represented 76.3 per- 
cent of total completions and dry 
holes 23.3 percent. On the basis of 
including water supply and injection 
wells, usable wells would make 79.1 
percent of completions, oil wells 67.2 
percent and dry holes 20 percent. 


Well locations and completions in 
Osage County for the years 1949 
through 1955, by months, are shown 
in Table 1. 

Indictative of the ups and downs 
of drilling activity in the Osage, loca- 
tions were staked as follows: Sept. 
1923-261; May 1924—436; May 
1925—156; May 1926—108; May 
1927-34; May 1928—24; May 1929 

-23; May 1930—26; Jan. 1931—3; 
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Dec. 1931—0; May 1932—2; and 
May 1948—16. 

It is estimated from figures avail- 
able at the agency, that crude oil pro- 
duction in the Osage up to March 1 
of this year totaled approximately 
675,944,279 barrels. Output now av- 
erages around 60,500 barrels a day. 

First oil production was found on 
the Osage reservation in 1897. But 
litigation held up producing the oil. 
It was not until early in 1900 that 
any oil was moved from this well. 
It was rated as good for about 20 
barrels a day. Oil men started de- 
veloping the Osage in 1901. Usually 
production is figured from that year. 
Wells Long Lived. Oil production 
in the Osage, generally, is long-lived. 
A couple of wells in the southern end 
of the county, not far from the Tulsa 
County line, were completed in 1904 
and still are making some oil. 

As an example of these long-lived 
producers: Thirteen wells were drilled 
in the Backius pool in SE 29-27n-12e 
between 1909 and 1919. Two more 
added 1949. This 


produced a total of 11.8 barrels of oil 


were since lease 
a day in December 1955. 

Six wells completed in the Wynona 
pool in NE 26-24n-9e in 1919 and 
1920 produced a total of 5.5 barrels 
a day in November 1955. 

Sixteen wells completed by The 
Pure Oil Company in the Whiting 


TABLE 1—Well Locations Made and Wells 





Months, 1949-1955 





pool in NW 14-27n-10e between 1916 
and 1918 produced a totak of 10 bar- 
rels a day in December 1955. 

Fifteen wells completed between 
1913 and 1920 in the Boston pool in 
NE 1-21n-7e produced a total of 
137.4 barrels in October 1955. 

Six wells drilled in 1919 and 1920 
in the Pearsonia pool SE 18-27n-8e, 
produced a total of 76.1 barrels a 
day in December 1940. Water-flood- 
ing there began in 1941. 


Payments for Leases Increase. 
The first advertised sale of leases on 
Osage land was held Nov. 11, 1912. 
Prior to that time, much of the area 
had been leased in large blocks to 
one individual. The late Edwin B. 
Foster procured a lease on the whole 
Osage reservation of 1,500,000 acres 
in 1896 for 10 years. This lease, re- 
duced to 680,000 acres, was renewed 
for 10 years in 1906, by the Indian 
Territory Illuminating Oil Company, 
to whom it had been’ assigned by 
Foster. 

The first advertised sale of leases 
in 1912 brought the tribe bonuses 
totaling $39,436 for leases on a total 
of 24,541 acres, or at a rate of $1.60 
an acre. Large blocks of acreage 
were offered at this sale. It was not 
until 1916 that sales were started on 
the present basis of auctioning leases 
of 160 acres each. 


Completed in Osage County, Oklahoma, by 














LOCATIONS 
MONTH 1949 1950 | 1951 1952 | 1953 1954 1955 
January — keris or ) - 15 30 44 56 51 59 
February : 8 4] 18] 43 | 38 46 70 
March. . ie 14 si #@i @i| 50 87 133 
April 19 33 | 38 40 | 43 63 105 
a ee ae 21 22 | 30 | 45 | 44 83 120 
June eee : 23 | 24 | 29 | 47 | 48 89 130 
July... pone a st 24 | 22 70 | 36 | 62 64 | 104 
August Raa . 24 (| 43 36 | 42 | 62 61 | 141 
September ; 21 20 36 42 98 58 | 127 
October a 22 9 | OSI 41 61 44 135 
November 32 30 38 31 | 49 67 159 
December... 21 20 | 39 59 49 60 117 
Total. , 240 | 300 463 | 513 660 773 1,400 
COMPLETIONS 
WELLS 1949 | 1950 1957 1952 | 1953 1954 1955 
Oil , 117 | 149 | 175 273 402 445 | 877 
Gas 7. dd 4 | 5 | 10 4 11 2 | 2 
Dry ae ee 63 90 | 70 | 165 153 136 | 179 
Water Supply inthis 28 8 | 7 | 2 5 
Water Injection awoxs Spoiiir | 25 | 123 | 143 | 83 74 95 
is boos fae A ee 184 | 297 | 386 | 592 | 651 662 | 1,161 
! | 





=—— ————— = ——— 














Note: Water-flooding started in February, 1950, and first results began to show in September, 1950. 


Locations totaled 159 in January, 1956 
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Since that time, the largest leag 
sale, from standpoint of amount of 
bonus money received, was that of 
March 18 and 19, 1924, when 48,42 
acres were leased for a total bony 
of $14,193,300, or at a rate of $292.09 
an acre. 

The highest average price per acre 
for leases was paid at the sale June 
28, 1922, when bonuses totaling $10. 
889,700 were paid for leases on 
33,153 acres, or at a rate of $328 
an acre. 

The smallest lease sale ever held 
at the agency was that of Dec. 20, 
1932, when bonuses totaled only 
$8750 for leases on 5118 acres, or at 
a rate of $1.70 an acre. 

The highest price ever paid fora 
lease was at the sale on March 19, 
1924, when Midland Oil Company 
paid $1,990,000 for the lease, or just 
the privilege of drilling, on the 160 
acres comprising NW 14-27n-5e, 

At the same sale, only on March 
18, Josh Cosden paid $1,955,000 for 
the lease on the 160 acres comprising 
SE 14-27n-5e. 

Records of lease sales, kept from 
the time tracts of 160 acres were 
offered, show the increases in recent 
years in production and payments of 
royalties and lease bonuses in Osage 
County. See Table 2. 


Fracturing Boosts Production. (i 
producing horizons in the Osage are 
especially susceptible to the fracture 
treatment. Following are some actual 
examples: Well No. 71 in NE 1-21-7e, 
Boston pool, Prue and Skinner sands, 
had only a showing before treatment, 
made 108 barrels a day after treat- 
ment; No. 8 SW 28-26n-6e, N. Bur- 
bank pool, Burbank sand, 11 barrels 
daily before treatment, 251 barrels 
a day after; No. 14 NW 29-26n-6e, 
West Little Chief pool, Burbank sand, 
nothing before treatment, 102 barrels 
a day afterwards; No. 1 SW 2% 
26n-6e, West Little Chief pool, 106 
barrels daily before, and 2280 barrels 
daily after; No. 9 NE 30-26n-6e, made 
48 barrels a day before treatment and 
1824 a day after treatment; No. 7 
SW 32-26n-6e made 30 barrels daily 
before and 2064 barrels a day after; 
No, 1 NW 1-25n-6e, Northeast Little 
Chief, Burbank sand, made 120 bar 
rels a day before treatment and 2112 
barrels daily after; and No. | SW 
18-25n-7e, Northeast Little Chief, did 
not show any production prior 
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fracture treatment. It made 846 bar- 


rels a day after treatment. 


Flooding to Yield Much Oil. Water- 
food operations were started in the 
Osage in February 1950, and first 
results, in the form of increased pro- 
duction, began to be felt in Septem- 
ber of that year. In October 1955, 
there were 39 active water-flood proj- 
ects in operation. Pipe line runs of 
Osage produced crude oil in that 
month averaged 52,537 barrels a day 
of which 20,308 barrels, or 39 per- 
cent, was water-flood oil, 
duced as a direct result of water-flood 
operations. In October, a total of 
68.832 acres was included in active 
water-flood projects. 

The royalty paid on primary pro- 
duction is one-sixth. It is one-eighth 
on all production above normal pri- 
and due to water-flood- 


or oil pro- 


mary output, 
ing. 

In August 1953, the total Osage 
County production was 30,915  bar- 


rels a day, of which 24 percent was 


TABLE 2 


Revival of development has brought in- 

creases in recent years in production and 

payments of royalties and lease bonuses 
in Osage County, Oklahoma. 


(These trends are shown by records of lease sales, 
kept from the time tracts of 160 acres were offered.) 








Fiscal 

Year Gross 

Ended Production Lease 

June 30 Barrels) Royalty Bonuses 
1917 9,943,929 $2,622,145 $1,662,481 
1918 10,906,376 3,805,489 4,824,942 
1919 12,138,086 4,581,733 5,447,752 
1920 17,077,348 8,079,778 | 8,611,875 


1921 20,621,614 10,267 ,544 6,044,939 








1922 28,941,934 8,542,989 11,631,402 
178 13,048,878 15,261,507 
.900 10,776,366 11, 804, 104 
32,179 9,783,165 14,577,607 
926 25,682,848 8,845,235 10,603,689 
927 25,844,734 9,016,825 8,112,103 
928 | 21,741,225 5,060,418 5,220,779 
929 16,629,115 3,857,778 2,338,730 
930 13,711,611 3,310,200 658,911 
931 11,453,342 1,999,040 107,7 19° 
932 9,897 985 1,121,350 28,314 
1933 8,871,544 1,100,942 113,519 
1934 11,675,640 1,693,492 1,117,782 
935 2,002,553 1,731,441 
1936 2,941,988 1,208,955 
1937 3,241,223 324,757 
1938 3,070,602 43,976 
1939 12,940,745 2,331,785 39,577 
1940 11,708,550 1,985,385 65,038 
1941 | 11,806,357 2,027,613 71,225 
1942 | 11,974,730 2,380,538 121,850 
1943 11,187,136 2,240,721 193,978 
1944 | 10,639,423 2,143,345 276,675 
1945 | 10,221,361 2,358,733 130,400 
1946 | 9,551,517 2,348,359 99,025 
1947 8,659,802 2,448,620 98,883 
348 7,862,467 2,977,817 400,679 
1949 | 7,178,711 3,142,467 164,450 
__ 1950 7,121,111 3,065,272 270,668 
1951 7,193,016 3,090,863 601,867 
1952 8,136,223 3,451,159 739,638 
1953 9,850,811 4,147,706 1,273,438 
1954 | 11,234,923 5, 169,349 1,298,125 
1955 14,415,910 6,400,478 2,421,200 
—_- - —_ 
. —— Wate r-flooding operations were started in 
e ; 
1950 1950, and first results began to show in Sept., 
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due to water-flood. By June 1955, 
total county production was up to 
48,000 barrels a day, with 41 percent 
due to water-flooding operations. 

Engineers estimate water-flood op- 
erations in the Osage will result in 
recovery of an additional 140,000,000 
barrels of crude oil from the North 
Burbank field and a total of 600.- 
000,000 barrels from the whole Osage 
County. This is oil over and above 
primary production and is oil which 
would not have been produced or 
recovered except through secondary 
recovery operations. 

(For more information on Osage 
County water-flooding see Worip 
Or, December, 1954, Page 182.) 


Rags to Riches. Bonuses and roy- 
alties from oil leases and production 
made members of the Osage tribe of 
Indians the richest nation in the 
world after having been nearly the 
poorest. 

When the membership record of 
the tribe was compiled and approved, 
there were 2229 members, including 
women and children. Each of 
these original members was given a 
headright, or equal part of all tribal 
which were administered for 
the tribe by the U. S. government. 

When income from oil lease bonuses 
and royalties from production began 
to accumulate, payments were made 
to headright owners each quarter, To 
date, including the quarterly pay- 
ment made March 14 of this year, a 
total of $340,688,170 has been paid 
to the 2229 headright owners, or own- 


men, 


assets, 


ers of parts of headrights. Headrights 
were handed down to heirs of original 
members or owners. 

So each 
tribe, or headright owner, 
a total of $152,843 in quarterly pay- 


original member of the 


has received 
ments. On the original membership 
roll of the tribe was a man, his wife 
and nine children, or a total of 11 
headrights. These 11 headrights, 
owned by one family originally, have 
been paid a total of $1,681,273 
through quarterly payments. 

Largest amount for a quarter was 
$4300 made in June 1924. The largest 
annual was for the fiscal 
year ended June 30, 1925, when each 
headright received $13,200, or more 
than $1000 a month. The lowest 
quarterly payment was Sept. 1, 1933, 
when it amounted to only $72. 


payment 





Each headright received $1545 in 
1950, the year water-flooding was in- 
augurated, although results did not 
begin to show until September of 
that year. The payment in 1951 
totaled $1645. It was $1905 in 1952, 
and $2520 in 1953. It had increased 
to $3335 in 1954 and was $4705 for 
all of 1955. As stated, the first pay- 
ment this year, made March 14, was 
$2265 for one quarter. 

For more than 30 years, the Osage 
tribe was one of the poorest groups 
of people in the U. S. The tribe was 
settled in Osage County in 1871 by 
It had been 
settled on a reservation of 8 million 
acres in Kansas. The government sold 
this acreage and bought 1,500,000 
acres in Oklahoma for the Osages. 


the U. S. government. 


The total average cash income of 
every member of the Osage tribe from 
1871 until oil payments began to be 
made to them was $200 a year, which 
represented money received from in- 
terest on money received for the 8 
million acres in Kansas and rentals 
paid by owners of cattle which grazed 
on Osage County land. 

Discovery of oil on the tribal lands 
changed the picture. From the poor- 
est group in the country, the tribe 
became the richest nation. Now oil 
production is increasing. Oil activity 
is continuing at a high level. The tribe 
is on its way back to substantial pros- 
perity after dropping to a low level 
in the early 30's. 

The End 


TABLE 3—Some of the Larger Operators 
and Their — in Osage County 





OPERATOR Acres 
B. R. Albert. 4,000 
Amerada Petroleum c orp. 4,640 
Cities Service Oil Co. 12,480 
Conmtionmtet GG Geiss ocbccccesse 8,320 
Continental Oil & Refg. Co. 6,580 
Gulf a ar 32,000 
Simon Lebow... 9,760 
Kewanee Oil Co. 35,840 
F. H. Lindsay 24,960 
Cee Ge Onc tec ekes 4,000 
pO RT pesnmad se 24,320 
Cc. W. Oliphant. haa hells Saeed wad 20,320 
Phillips Petroleum Cc Rcka 40,474 
Producers —— & Su supply 11,040 
Pure Oil Co..... 6,240 
Servies Drilling a a ree 16,800 





Shell Oil Co... .. SWEER PRM Ste 
Sinclair Oil & Gas Co.. 19,340 
Skelly 0 en 12,480 
Sooner Oil Co. ed i ; 14,720 
Sunray Oil Corp........ ; ---- 920 





The above figures are approximate and do not in- 
clude water-floods or other cooperative units. 
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Oil Industry Investment in 
U.S. Exceeds $50 Billion 


® Gross assets of industry in U. S. at 
record high of $50.7 billion at end of 1955. 


® Total includes $40.4 billion in prop- 
erty, plant, and equipment, $9.7 billion in current 
assets, and $0.6 billion in other assets. 


® Gross fixed assets of whole industry 
in Free World now stands at $63 billion, of which 


64% is in U. S. 


® For facilities in U. S., the industry 
in 1955 made capital expenditures totaling $5.6 
billion. That was $4 billion more than amount 


spent in 1954. 





‘THE PETROLEUM industry was fur- 
ther expanded materially in 1955 in 
the U. S. 
ment in the industry increased during 


and abroad. Gross invest- 


the year to new highs for both the 

U.S. and the rest of the world. 
These the 

recently issued annual financial anal- 


by the Chase 


facts were revealed in 
ysis of the industry 
Manhattan Bank. 

Gross investment in the U. S. pe- 
troleum industry at end of 1955 was 
$50.7 billion, according to the 44-page 
study, prepared by Frederick G. Co- 
queron, petroleum analyst for the 
bank. This was an increase of $314 
billion from one year previously. The 
total included $40.4 billion in prop- 
erty, plant and equipment, $9.7 bil- 
lion in current assets, and $0.6 billion 
in other assets. 


Free World Investment. The report 
also showed that the gross fixed assets 
of the entire oil industry in the Free 
World now stand at approximately 
$63 billion, 64 percent of which is 
in facilities the 


invested located in 


U. S. 
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The Free World use of crude oil 
and refined products in 1955 reached 
an all time high of 14.4 million bar- 
rels daily. This was an increase of 
10.6 percent over 1954 consumption 
and a gain of 103 percent over the 
amount needed in 1946. 


Foreign Consumption. As in recent 
years, consumption in other countries 
increased at a greater rate than in 
the U. S. While the demand for major 
products was at higher levels, the 





pattern shifted somewhat in 1955, 
with the use of residual fuel oil] rising 
substantially, particularly in Western 


Europe. 


Crude Production. Free World crude 
oil production last year averaged 13,7 
million barrels a day, 11.7 percent 
above 1954. With the restoration of 
Iranian operations, the Middle East 
contributed nearly a quarter of Free 
World crude supply. For the first 
time in history, the U. S. share was 
less than half of the over-all output; 
although with 49.7 percent of pro. 
duction this country still remains the 


largest source. 


Capital Expenditures in 1955. For 
facilities in the U. S., the petroleum 
industry in 1955 made capital ex- 
penditures totaling $5.6 billion. That 
was increase of $4 billion over the 
amount spent in 1954. 

Of the $5.6 billion spent for facili- 
ties in 1955, the industry spent $4,- 
050,000,000, or 72.3 percent of the 
total, in the crude oil and natural gas 
production divisions. That was a 
larger amount and a higher percent- 
age of the total than in 1954. 

The next largest slice of the 1955 
capital expenditures was the $835 
million that went for refineries and 
chemical plants. This was 14.9 per- 
cent of the total capital expenditures. 

For gasoline and cycling plants in 
the U. S. the industry in 1955 spent 
$50 million, or 0.9 percent of the total 
expenditures. That was only one half 
the amount spent in 1954. 

Expansion and modernization of 
marketing facilities proceeded in 1955 
at a slightly accelerated rate. For 
U. S. marketing properties the indus- 
try in 1955 spent $375 million, or 6.7 
percent of its total expenditures. 

Spending for new and improved 
transportation facilities in the U. S. 


Estimated Assets Employed (or Investment) in U. S. Petroleum Industry 
December 31, 1955 














‘Net Assets Gross Assets ve 
$ % of $ | Gof 
ITEM Million Total Million Total 
ete 2 
Current Assets. 9,700 31.1 9,700 i 
Property, Plant and Equipment. 20,900 67.0 40,400 Sissi 
Other Assets. . 600 | 1.9 600 o's 
Total..... 31,200 100.0 50,700 100.0 


Source: Chase Manhattan Bank Bulletin, 





“Petroleum Industry . . 1955.” 
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Assets Employed (or Investment) in U. S. Oil Industry 
at End of 1954 and 1955 ... in Millions of Dollars 
pw 
Total ee Current|| Other 
Assets — Assets || Assets 
(Fixed, Current, (Gross Investment in Property, Plant and Equipment) (Cash,Oil (Investments , 
and Others) Inventories, Advances, 
55,000 P 
Materials, etc.) 
sage Assets End of 1955 Supplies,etc) 
Net Gain in 1955 
45,000 
—Assets End of 1954 
40,000 
Siete 37,500 
35,000 | 
| 
30,000 | 
| 
| 
25,000 | 
| 
20,000 | 
| 
15,000 | 
| 
10,000 | 
ft 232. a ™- 
500] zm | i a = @=— se 3 000 
600 
, 825 600 600 
ALL CRUDE & GASOLINE REFINING, TRANSPOR- MARKET- OTHER 
DEPTS. NAT.GAS CYCLING CHEMICAL TATION ING 
PROD. PLANTS PLANTS 











Recent Annual Expenditures for and Current Investment in Property, Plant, and Equipment of U. S. 
Petroleum Industry 
Source: Chase Manhattan Bank Bulletin, “Petroleum Industry .. . 1955” 


Estimated Expenditures for Property, Estimated Investment 
Plant, and Equipment in Past 10 Years Dec. 31, 1955 in 
-—— Property, Plant and Equipment 
10 Years - ——___—___—— 
1954 1955 1946-1955 Gross Net 
$ J of $ J of $ | QJ of $ Jo of $ | Jo of 
Department Million Total Million! Total | Million! Total | Million! Total Million! Total 





“Crude and Natural Gas Production] 3,700 69.1 4,050 72.3 25,780 67.7 23,100 57.2 | 11,000 | 52.6 








Gasoline and Cycling Plants.... 100 1.9 50 0.9 795 2.1 825 2.0 450 | 2.2 
Transportation Department... ; 350 6.5 240 4.3 3,040 7.9 4,400 10.9 2,650 | 12.7 
Pipe Lines. ...... pple 275 5.1 190 3.4 2,235 5.8 3,050 7.5 2,000 | 9.6 
Marine Ate ALS 50 0.9 35 0.6 645 1.7 1,000 25 | 500 | 2.4 
Tank Cars: Motor Transport pee 25 0.5 15 0.3 160 0.4 350 | 0.9 150 0.7 
Refineries and Chemical Plants. ... 800 15.0 835 14.9 5,050 13.3 7,175 | 17.8 3,800 | 18.2 
Marketing . ina J Ora 350 6.6 375 6.7 2,870 7.5 4,300 | 10.6 2,650 | 12.7 
Others... & 5 Sele saataial 50 0.9 50 0.9 565 1.5 600 15 | 350 | 1.6 q 
Total, All Departments......... 5,350 | 100.0 | 5,600 100.0 38,100 | 100.0 40,400 | 100.0 20,900 | 100.0 











I * Expenditures include cost of drilling dry holes, but exclude exploration expenses and lease rentals charged to income account. 
vestment includes only natural gas producing, transmission and distribution facilities of oil companies. 
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in 1955. A total of $240 
million was spent. That was 4.3 per- 
cent of the total capital expenditures. 


decreased 


In the previous year, the transporta- 
tion outlay was $350 million, or 6.5 
the total. Spending for 
pipe lines dropped to $190 million 


percent of 


from $275 million the year before, o1 
to 3.4 percent of all capital expendi- 
tures from 5.1 For 
facilities $35 million was spent in 
1955, compared with $50 million the 


percent. marine 


previous year. For tank cars and 
motor transport, spending dropped 
to $15 million from $25 million. All 
other capital expenditures in 1955 
were $50 million, the same as in 1954. 


Post-War Capital Expenditures. In 
the 10 post-war years, 1946-1955, the 
petroleum industry spent $38.1  bil- 
lion for property, plant and equip- 
ment in the U. S. That was an aver- 
age of $3.8 billion per year. 

Of the $38.1 billion total, $25,780,- 
000,000 or for 
crude oil and natural gas production. 
The 10 year outlay for refineries and 
chemical plants was $5,050,000,000, 
or 13.3 percent of the total. For trans- 
portation facilities, $3,040,000,000 
was spent, or 7.9 percent of the total. 
This included $2,235,000,000 for pipe 
lines, $645 million for marine facili- 
ties, and $160 million for tank cars 
and motor transport. Marketing ac- 
counted for $2,870,000,000, or 13.3 
percent of total spending. For gaso- 
line and cycling plants $795 million 
was spent in the 10 years. For other 
things $565 million was invested. 


67.7 percent went 


Fixed Assets at End of 1955. Of 
the $40.4 billion of gross fixed assets 
held by the oil industry in the U. S. 
at end of 1955, $23.1 billion or 57.2 
percent was in the crude oil and nat- 
ural gas production divisions. The 
next largest portion was the $7,175,- 
000,000 or 17.8 percent in refineries 
and chemical plants. Transportation 
department investment stood at $4.4 
billion, or 10.9 percent of the total. 
Of this amount, $3,050,000,000 was 
in pipe lines, $1 billion in marine fa- 
cilities, and $350 million in tank cars 
and motor transport. Marketing fa- 
cilities represented a gross investment 
of $4.3 billion, or 10.6 percent of the 
total. Gasoline and cycling plants ac- 
counted for $825 million, or 2.0 per- 
cent of the total. Other 
amounted to $600 million, or 1.5 per- 
cent of gross fixed assets —The End 


facilities 
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Brisk Oil Trade Boosts 
‘Demand for Tankers 


Vast construction program now under way, 


By H. T. BRUNDAGE, Worvp Or Staff 


BasED ON large and growing world 
movement of petroleum, the tanker 
business looks forward to larger fleets, 
bigger and faster ships, and vessels 
more highly specialized for the service 
they are intended to perform. As world 
trade in oil grows, tanker shipping 
increases. 

There is now under vast 
tanker construction program. Tanker 
builders evidently have confidence in 
the outlook for world oil demand. 
They are prodded by the need for 
more efficient tankers. They are im- 
pelled by the desire to avoid the un- 
economic situation that could result 
from block obsolescence of many tank- 
ers built during World War II and 
still in service. 


way a 


With fingers crossed, the tanker 
owners hope for reasonably steady 
tanker rates in the future, as at pres- 
ent. But that is really more a wish 
than a hope. The history of the busi- 
ness is characterized by frequent and 
wide fluctuations in rates. Tanker 
shipping has been a prince-or-pauper 
industry. At many times there have 
been too few tankers or great numbers 
of vessels idle. 

Owning tankers is specialized, eco- 
nomically hazardous, highly competi- 
tive, and fraught with complications 
and problems. Oil companies conse- 
quently own only about one third of 
the world’s tankers. The ownership of 
the world’s tanker fleet at the end of 
1954, in terms of T-2 equivalents, was 
as follows, according to a Sun Oil 
Company report: oil companies, 34.1 
percent; non-oil companies, 55.9 per- 
cent; and governments, 10 percent. 
Companies that are engaged exclu- 
sively in the business of hauling oil 
owned the majority of the world’s 
tankship capacity at that time. They 
undoubtedly own a similarly large 
proport‘on now. 





New tankers are bigger, faster, more highly specialized, 


There is a continuing trend toward 
bigger tankers. Talk of new 80,000 
ton tankers is being heard. Atomic 
powered tankers may become a reality 
in future years. 

The size of world circling tanker 
will be limited, if by nothing else, by 
the size limits of the Panama Canal 
locks (length 1000 feet, width 100 
feet, depth 40 feet). 

Trends are also toward specializa- 
tion. The 32,000 ton Cities Service 
Baltimore and Miami, sister ships 
launched early in 1956, can carry 18 
different kinds of gasoline at the same 
time. They are 661 feet long, over all, 
and 90 feet wide. Loaded draft is 4 
feet. 

Among the most bizarre of the new 
specialized tankships is the 56,500 ton 
Petrolore, larger than any tanker 
afloat. It is a combination ore and 
crude oil carrier, owned by Universe 
Tankships, Inc. It is under 8 year 
charter of Sinclair Refining Company. 
It is currently carrying crude oil from 
Kuwait around the Cape of Good 
Hope to Sinclair’s Marcus Hook, Pa., 
refinery. It brought 386,742 barrels of 
crude to Marcus Hook on its maiden 
voyage in early 1956. 

The Petrolore is 789 feet long, 
measures 106 feet at the beam, and 
has a loaded draft of 40 feet. Average 
speed is 15 knots. It can carry about 
67,300 tons of ore. As a combination 
carrier, the ship is expected to catty 
oil from Kuwait to Marcus, Hook, ge 
empty from there to Venezuela, load 
iron ore, take it to Japan, and 8 
empty back to Kuwait. It was built m 
Japan. It can traverse the Suez Canal 
only when empty or partially loaded. 
The maximum draft accommodat 
by Suez is 35! feet. It is estimated 
that the ship would be empty only 9 
percent of the time during such 4 
world cruise, since it is fast without 
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a cargo. This time would be utilized 
in cleaning interior compartments. 

Tankers were in serious oversupply 
from the end of World War II until 
the summer of 1950. In that period 
tanker rates were depressed. But 
tanker demand and rates increased 
sharply in 1951, due to the Korean 
War and the nationalization and shut- 
down of Iran’s oil industry. Closing 
of the Abadan refinery, which had 
been processing 500,000 barrels of 
oil per day, caused rerouting and 
lengthening of the world’s tanker 
routes. Tanker rates consequently rose 
sharply. A tanker construction boom 
naturally followed. 

The oil industry gradually read- 
justed itself to the Iranian shutdown. 
The Korean War slowed and eventu- 
ally ended. Tanker construction 
dropped sharply between the end of 
1953 and the end of 1954. Tanker 
rates were depressed in 1953 and most 
of 1954. They recovered seasonally 
in late 1954, and rallied strongly in 
late 1955. The market has been fairly 





An Example of Specialization 
This unusual vessel, the SS Sinclair Petrolore, reflects the trend toward specialized as well as 
larger ships, She will carry alternately crude oil and iron ore, avoiding long trips empty. Vessel 
is shown here approaching Delaware Bay on her maiden voyage in February of this year with a 
cargo of 386,742 barrels of crude oil. 


steady since, with benefit of steady 
world-wide demand for petroleum. 


The End 





Tankers Are Getting Bigger 

World's third largest oil tanker, SS Veedol, 733 feet long and operated 
for Tide Water Associated Oil Company, passes under the San 
Francisco-Oakland Bay Bridge on maiden voyage in January of this 


year. Ship has deadweight of 45,838 tons, a capacity of approximately 
401,632 barrels, and displaces 58,882 tons. 
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Human Relations Is 
A Two-Way Street 


Well-planned human relations programs result 
in dollars and cents profits to employes and management. 


By HARRY L. KIDD 
‘Texas A & M College 
College Station, Texas 


ONE OF THE most interesting 
and profitable changes in the oil in- 
dustry during the past half century 


the shift in 
ment’s attitude toward company-wide 


has been top manage- 
human relations programs. 

Today, management in all phases 
of oil production, refining, and dis- 
tribution realizes fully that high pro- 
ductivity and high employe morale go 
hand in hand with lowered cost when- 
ever top quality human relations pro- 
grams are developed. 

The evolution of this revolutionary 
highly democrat 


and concept of 


management has not been without 


certain During the 
1920's and 


and management in nearly 


“crowing pains.” 


1930’s, oil industry man- 


agement 
every other industry) concentrated its 
attention upon the widely-circulated 
Manage- 


“Management Formula” 


ment Men + Money + Machines 
+ Methods Materials Produc- 
tion Profit. 


Unfortunately, this management 


formula placed industrial manage- 
ment in the untenable position of a 
“manipulating” or “forcing” agent. 
And at the same time it lumped em- 
with all the 


hopes and 


ployes—human _ beings 


needs and wants and 


dreams common to humans—into the 
same category as the important but 
coldly inanimate Money, Machines, 
and Materials and the scientifically- 
devised but highly abstract Methods. 

The 
concept of management is 
While a “manipulator” may write a 


weakness of this “formula” 


obvious. 


check or buy a new machine at will, 
he cannot—without running the risk 
of serious resistance—‘‘manipulate” or 
“force” a human being who does not 


wish to be manipulated or forced! 
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Hence 


that concern for Men 
man Side” of the industry 


factor 


it has now become apparent 
for the “Hu- 
is the key 
in increasing production and 





2. 


9. 


10, 





Employes are most 
satisfied and most 
highly productive wien 
their jobs offer: 


(These factors were determined 
after careful research carried on 
for some years by the Supervisor 
Training Division of the Texas 
Engineering Extension Service.) 


Security from economic 
stress. 


A fairly-based promo- 
tion and recognition 
program. 


A channel for the free 
expression of griev- 
ances and constructive 
ideas. 

A clear-cut delineation 
of duties and responsi- 
bilities. 

A reasonable number of 
fringe benefits. 

A sense of status- 
through-job within the 
company and commu- 
nity. 

An effective communica- 
tions program. 
Evidence of company 
concern for employe 
safety and welfare. 

A comfortable working 
environment where con- 
ditions permit. 

An atmosphere of mu- 
tual respect between su- 
pervisor and employes. 














profits, and in cutting operational 


costs as well. 


The “Two-Way” Approach 

Anyone experienced in managerial 
or supervisory activity knows. that 
even one discontented employe in ap 
one man nursing 
can eventually infect an 


operations section 
a grievance 
entire section with the germ of dis. 
Result: 


content. lower efficiency— 


poor morale—cuts in over-all produc. 
tion and hence into total profits. If 
a human relations program is such 
that many workers are seriously dis. 
satisfied on the job, it is obvious that 
the total cash costs of poor human re. 
lations can quickly bring the operation 
below the break-even point, 

The problem of top management 
within the oil industry, then, as within 
all other American industry, is to set 
up and administer its “human rela- 
tions” programs on a “two-way” basis, 

It is not the business of enlightened 
modern management to exploit the 
industrial worker—for exploitation is 
neither democratic in spirit nor ae 
tually profitable in today’s complex 
industrial society. 

On the is not the 
business of good management to set 
programs 


other hand, it 


up any human relations 
which are in essence either doles to 
force. No 


healthy and mutual respect is possible 


or bribes of the working 
between a giver of continuous charity 
and the recipient of such offerings. 
And certainly in the oil industry, the 
working force at all levels is too stur- 
dily self-respecting and too firmly 
erounded in the cultural traditions of 
American free-born independence and 
personal integrity to be easily cor 
rupted by extravagant coddling in the 
guise of human relations programs. 


It is, however, the business of man- 
agement within the oil industry to 
provide for each phase of operation a 
human relations program which is 
democratic in nature, and which takes 
into consideration the human needs 
and wants of both management and 
the working force. 

To management, such a program 
offers extra premiums in job efficiency, 
in employe respect, in loyalty to com- 
pany and industry, in high-level 
worker morale, and of course in ovel- 
all productivity, lessened labor tum 
over, and lessened production costs. 

To the employe, such a program 
offers the satisfaction of security m 
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work, high morale, trust in and loyalty 
to managerial representatives, in- 
creased productivity, and self-respect 
and status through improved job and 
community standing. These are the 
answers to the question: Why human 


relations? 


What the Employe Expects—I{ 
employes were like machines, the 
troubles of management would be 
over. A “standard work load” could 
they could be 


“hooked up” to some power source; a 


be “put into them”; 


“control button” could be punched 
and off they’d go, performing their 
iobs on a measureable and mecha- 
nistic basis! But employes aren’t like 
machines—they are most remarkably 
like people. In fact, they are much 
like their own supervisors and execu- 
tives in their basic needs and wants 
and in what they expect from theit 
jobs. 

It is interesting to note that “‘maxi- 
mum pay’—which is too often con- 
sidered by some management repre- 
sentatives to be the touchstone of 
high-level productivity—does not even 
appear on the list (see box) of the 
ten most important factors chosen by 


employes as basic to 10b satisfaction! 


On the other hand, a secure wage, 
reasonably based on a cost-of-living- 
value-of-skill-and-traininge basis, when 
accompanied by an understood and 
accepted promotional and recognition 
program and such desirable “fringe 
benefits” as paid vacations, sick leaves, 
hospitalization insurance, company 


loan funds, etc. (now standard prac- 


tice throughout most of the oil in- 
dustry), is felt by employes to be of 
lar more attractiveness than “high 


pay” alone. 


Another item of considerable in- 
terest to oil industry management is 
the wish on the part of employes for 
an effective program of communica- 
tion within the company for which 
they work. All too often, although 
well-meant in its inception, a com- 
munications program results in either 
channel, transmitting 
only downward, or into a “chit-chat” 


a “one-way” 


setup, of little value either to manage- 
ment or to employes. 

To establish effective and valuable 
Communications programs, top man- 
agement must clarify its position re- 
garding the two major aspects of all 
industrial communication: 


* What the employe has a right to 
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know, as it affects him and his job. 


@ What management has the right 
to withhold from the employe in line 
with the delineation of responsibility 
for the over-all success of the opera- 
tion to management. These are deli- 
cate matters, but their successful han- 
dling brings the human relations 
program much closer to complete suc- 
cess. Certainly in the oil industry, 
communications, like the larger pro- 
gram of human relations, must be a 
“two-way street,” with sidewalks on 
both sides! 


Basically, employes have a right to 
full knowledge of such matters as: 


® Salary and wage schedules. 
® Employe benefits and restrictions. 


@ Job requirements and tenure reg- 
ulations. 


® Transfer policies. 
@ Evaluation and rating plans. 


@ Company status within the in- 
dustry. 


® Company plans for future activi- 
ties (except where release of informa- 
tion might interfere with manage- 
ment’s procedures in carrying out such 
plans 


A full understanding of such mat- 
ters tends to relieve the employe of 
worry, fear, and finally anger which 
is the inevitable result of an employe’s 
feeling, rightly or wrongly, that he is 
being deliberately kept ignorant of 
matters of vital importance to his 
personal well-being. 

For example, some of the work in 
the oil industry is relatively hazardous. 
However, good safety programming 
has reduced the hazards to a mini- 
mum. Progressive companies are not 
hesitant to inform their employes fully 
of dangers on the job, or in transit 
to and from the job. 


Along with the full information on 
job hazards and safety regulations, 
these companies give full publicity also 
to high wages, bonus pay, tenure, 
safety installations and other company 
efforts to make such jobs exceptionally 
rewarding. The statistical evidence of 
the last quarter-century of a contin- 
ually dropping accident rate and a 
comparatively low labor turnover in 
the more hazardous phases of produc- 
tien and processing operations indi- 


cates the success of this approach. Few 
workers in any industry are hesitant 
to accept reasonable job risks when 
they feel that they are fully informed 
of them in advance, that their com- 
pany is sincerely concerned for their 
welfare, and that the rewards of the 
job are sufficient to justify greater- 
than-average physical hazard. Here, 
as throughout the industry, the busi- 
ness of the communications program 
is to let employes feel that they are, 
like management, “on the team’”— 
and that they have a moral right to 
“know the signals” if they are to be 
expected to run the plays. 

Management has rights also—for 
example, to reserve to itself informa- 
tion which does not directly affect 
employes, or which, if released gen- 
erally, might interfere with expansion 
or competitive programming. Most 
modern management representatives, 
however, feel that there is actually 
relatively little about the policies, 
plans, or operations of American busi- 
ness or industry which needs to be 
kept from employes. In fact, the slo- 
gan “the company’s business is the 
business of the company!” is becoming 
the philosophy of many executives, in 
and out of the oil industry. 

Employes profit by such “two-way 
communications activities as closed- 
circuit radio or TV broadcast forums 
in which top executives, supervisors, 
foremen and line workers sit down to- 
gether and discuss operational tech- 
niques, employe evaluation, safety, 
and so on; or by programs which util- 
ize training and personnel film, fol- 
lowed by group discussion of local 
production or personnel problems. 

Such communications programs 
serve to develop in the employe a 
sense of “having a stake” in the opera- 
tion—and one larger than a mere 
meal-ticket. And management, too, 
profits in that it becomes easier for 
top executives to keep in touch with 
the thinking of subordinates, and to 
fight any tendency toward becoming 
“industrial dictators.” 


Employe Evaluation 

Perhaps the most difficult phase of 
a good human relations program to 
administer effectively is that of em- 
ploye evaluation, recognition, and pro- 
How valuable a man or 
woman is the worker? What sort of 
job is the worker doing? How much 
does he contribute to production— 


motion. 
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and to the morale of the group with 
which he works? 

These questions and many others 
must be answered by someone——fore- 
man, 
management 
employe evaluation and promotion is 
to be carried on. 


supervisor, executive or top 


if a sound program of 


Where “company unions” dominate 
an operation, as is the case in many 
phases of the oil industry, or where 
the operation is dominated by the 
larger AFL-CIO affiliates, the prob- 
lems associated with employe evalua- 
tion programs must be shared between 
management and union representa- 
tives. It is to management’s benefit 
to keep a careful eye and a constant 
check this vital 
over-all human relations program. 


upon aspect of its 

Unless a worker feels that his job 
offers him a chance to 
receive increasing rewards for merito- 


reasonable 


rious work-—rewards in cash, in com- 
pany recognition, in increased respon- 
sibilities and titular promotions—his 
morale drops, his efficiency is replaced 
by indifference, his time and energy 
are easily dissipated. As this happens 
production suffers, and operational 
costs rise. 

In all too many cases, employe 
evaluation is primarily a matter of 
“what the thinks.” And, as 
“bosses” are also human and subject 
to human emotions, “what the boss 
thinks“ is frequently far from an ac- 
curate appraisal of the merits and 
contributions of an employe. “Playing 


boss 


favorites,” ignoring seniority and past 
production performance, yielding to 
impulse or outside pressures in evalu- 
ating and recommending employes 
these and a dozen other supervisory 
weaknesses must be carefully weeded 
out of a successful program of employe 
evaluation, recognition and promotion. 
Whenever an employe’s worth is not 
correctly estimated, he loses respect 
first for his immediate supervisor, then 
for top management, and finally for 
the company. He becomes dissatisfied 
and disgruntled—and with reason. His 
work, which may heretofore have been 
a highly productive activity, becomes 
a routinized set of motions, with cor- 
responding inefficiency and loss of 
production. And finally, when his 
situation is observed by fellow-workers, 
a condition of distrust and loss of 
faith in supervision and management 
is created throughout a section or di- 
vision. Incentive to perform work 
well is destroyed, and with it, indi- 
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rectly at least, high-level production 
and corresponding company profits. 

This means, of course, that those 
companies within the industry whose 
human relations programs are most 
farsighted have long since set up 
definite and objective employe evalua- 
tion, recognition and promotion pro- 
grams. It has been definitely estab- 
lished that where all employes are 
informed fully of job requirements 
and of requirements for raises in salary 
and promotions, and where systematic, 
record-card types of evaluation sys- 
tems are rigorously kept, production 
and employe cooperation both tend to 
increase. 

Ideally, each company employe sits 
down with his immediate supervisor 
and upper-echelon executive in per- 
sonal, private conference at least once 
a year to review his record objectively, 
talk over his work, exchange frank 
and friendly discussion. In these con- 
ferences a worker can be given praise 
when praise is due. Pay increases and 
promotions may be discussed and de- 
cided upon. Weaknesses and faults of 
the worker can be discussed in an ob- 
jective, non-critical fashion. Where 





special training for more responsibility 
seems in the cards, the worker may be 
encouraged to transfer to such com. 
pany training units as will prepar 
him for the future work. 

Such evaluations based on actual 
performance and written records tend 
to make the employe feel that he js 
individually important, and that merit 
as such is the basis of his rewards— 
both items which are today consid. 
ered fundamental to fair and demo. 
cratic human relations. 


What Management Receives— 
Management within the oil industry 
today, like modern management in 
other industries, recognizes three 
basic, long-range obligations: 

® The obligation to make the busi. 
ness pay—to show a profit on owner. 
ship’s investment. 

@ The obligation to contribute 
through the activities of business to 
the economy as a whole. 

®@ The obligation to utilize indus. 
trial management as a weapon in the 
front-line defense of the American 
tradition of free enterprise and the 
right of the individual to choose his 
way of life. 

Sound human relations programs 
have over and over, during the past 
quarter of a century, been demon- 
strated to be a most effective method 
of achieving, in part at least, these 
necessary goals. 

Good human relations are always 
profitable, in dollars and cents. Where 
human relations programs approach 
maximum efficiency and success, pro- 
duction increases, labor turnover 
drops, strikes and work-stoppages tend 
to disappear, costly accident ratios 
and absenteeism percentages decrease, 
worker-skill and worker-contribution 
to production or processing techniques 
increase, and both employe and man- 
agement morale surge to record high 
levels. 

It is clear that as long as men Op- 
erate machines—and buy the products 
of machine operation—Men and their 
needs and wants must come first in 
the thinking of progressive-minded 
management. 

At all levels within the industry, 
management will do well to keep 
mind that between the broad avenue 
marked profits and the equally broad 
avenue marked economic strength 
there is a “two-way street” whose sign- 
post bears the label—good human 1 
lations. —The 


WORLD OIL « August |, 1956 








> Ss - Se - 








ibility 
ay be 
com- 
epare 


4Ctual 
> tend 
he is 
merit 
rds— 
nsid- 
lemo. 


/es— 
lustry 
nt in 
three 


busi- 
vner- 


bute 
Ss to 


idus- 
n the 
rican 
| the 
e his 


rams 
past 
non- 


thod 


these 


ways 
here 
pach 
pro- 
yver 
tend 
atios 
ase 
tion 
ques 
nan- 
high 


ucts 
heir 
t in 
ded 


try, 
> in 
nue 


seth 
ign- 
re- 


End 





Needed: Engineers Qualified 


For Top Management 


The author lays the facts on the line concern- 
ing two major problems of industry: 


© The growing need for engineers in top 


management. 


® How to determine and develop executive 
qualities in young engineers. 


By DAVID F. TVER 


Director Industrial Relations 


Anderson-Prichard Oil Corporation, Oklahoma City 


THE AGE OF TECHNOLOGY is revolu- 
tionizing the traditional concepts of 
industrial management. One of the 
most significant changes has been the 
trend to place more engineers in top 
positions where they have a powerful 
voice in decisions affecting a com- 
pany’s future. 

As a result, today’s engineer is re- 
ceiving more attention from manage- 
ment than ever before. His position 
has been reappraised and revaluated 
in terms of the many changes taking 
place in management organization it- 
self. 

The engineer, though now recog- 
nized as an integral part of top man- 
agement, has not always received the 
recognition accorded him today. In 
the intervening years between the 
elevation of his social status, certain 
ideas were conceived by management 
concerning engineers. One was that 
the engineers were poor supervisors 
or managers, that they were oriented 
to things and not people. Another was 
that they were never wrong; they 
may argue over a principle and lose 
sight of the total objective. The last 
and perhaps the most heard-of is that 
engineers were overspecialized. 

In addition to these ideas there has 
always been a tendency, until recent 
limes, to think of the engineer as a 
sort of a special breed, or because of 
their highly specialized training, they 
maintained a sort of aloofness and a 
certain resistance to authority. 
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Perhaps some of these traits were 
developed through training and en- 
vironment. In college the engineer was 
trained as a specialist. He is taught to 
think and act as a technician. When 
he formerly entered industry he was 
assigned specific technical tasks and 
excluded from any type of super- 
visory or management development 
training. It is no wonder that when 
an engineer was required to assume 
broad administrative and executive re- 
sponsibilities he found it difficult to 
reorient his thinking overnight. 


Need to Broaden—We are all 
creatures of habit. After a number of 
years of doing things in certain ways 
we develop attitudes and opinions that 
to a degree become stereotyped. When 
the engineer is removed from these 
specialized surroundings and work en- 
vironment, and forced from a techni- 
cal to an administrative position, is it 
any wonder that he applies his for- 
mer approaches to problems in his 
new area of responsibilities? Engineers 
as executives have a tendency to carry 
over their engineering philosophy and 
to try to predetermine and control 
human activities as they formerly 
dealt with physical or mathematical 
processes. The transition from con- 
trolling things to getting work done 
through people requires a sharpen- 
ing of social skills. 

The attitudes of industry toward 
engineers’ qualifications and training 


has changed considerably in recent 
years. Responsible educators and in- 
dustrialists now agree that fragmen- 
tized education is not sufficient for 
the development of engineers who are 
to become management executives, 

The engineer of today is perhaps 
more keenly aware of his place in the 
management team than is generally 
realized. Many of the professional and 
technical magazines are devoting more 
of their space to articles on over-all 
organizational functions and problems. 
Examination of many articles in these 
magazines reveal that: (a) the engi- 
neer has recognized for quite a while 
their need for management training; 
(b) resented the often implied view 
that the engineer is solely a technician; 
(c) argued consistently for greater 
participation in management responsi- 
bilities; and (d) become convinced of 
the need for applying the engineer’s 
scientific training and constructive 
creative mental approach to the gen- 
eral management field. 


Engineers’ Status—However, 
there is still some diversified thinking 
as to the relative status of the engi- 
neer and the assignment of duties and 
responsibilities. Perhaps it is wise to 
review the pro and con of the think- 
ing so that the engineers themselves 
may also evaluate the thinking. 


On one side we see that some com- 
panies are elevating the engineer to 
executive and administrative positions. 
He has been delegated more and more 
management authority along with 
technical responsibilities. He has and 
is being sent to many specialized con- 
ference training courses on executive 
development, to develop him into an 
all-around administrative executive. 
He has been allowed greater participa- 
tion in management committees, espe- 
cially those dealing with management 
problems. Experiences of some com- 
panies have shown that as engineering 
duties expand they require more and 
broader management decisions. 

On the other hand there are those 
who feel that in some instances gen- 
eralized thinking of this type can do 
a company more harm than good, that 
through promotion excellent engineer- 
ing talent can be lost. For instance, if 
an engineer is promoted it is pri- 
marily because management wishes to 
make use of his talents and experiences 
in guiding a particular group or de- 
partment. The additional pay is an 
incidental reward for the heavier re- 
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sponsibilities. If he has a certain talent 
for design or producing engineering 
then by his promotion, management 
has lost the company an excellent en- 
gineer by taking his full drive away 
from his outstanding area of ac- 
complishment. 

Many studies have been conducted 
over the years concerning man’s innate 
abilities. Significant facts have been 
learned concerning intelligence, apti- 
tude and interest of individuals. 
Through the study of 
tests over many years, it is now becom- 


thousands of 


ing clearer just what are the proper 
aptitudes characteristic of say a sales- 
man, executive or engineer. It has also 
become more clear that personal hap- 
piness and contentment with one’s 
work depend upon the use of one’s 
aptitudes and that the aptitude to 
work in other than the indicated field 
will cause permanent dissatisfaction 
and a discontented life. 

Let us stop a moment and examine 
just what is meant by aptitude. The 
psychologist has learned there are 
wide differences in abilities of indi- 
viduals. Some people are fast, others 
are slow in movement and mind. 
There are individual differences in 
muscular control as there are dif- 
ferences when mental factors enter 
into performance, reasoning and crea- 
tive thinking. These differences be- 
tween individuals cannot be elimi- 
nated by practice or training. The 
person who was quick at the start is 
apt to improve more than the one 
who was slow at the start. The en- 
gineer who takes quickly to the job is 
more likely to be best after a year, 
unless he becomes self-satisfied and 
lets himself slump. Practice helps 
people improve, but it does not shift 
the normal distribution of aptitudes 
greatly. 

Researchers have found this is also 
true in the determination of types of 
personalities. There are those who can 
work well with others and can de- 
velop into satisfactory leaders or exec- 
utives, and there are others who work 
best by themselves or in small groups, 
and in attempting to leave this group 
and assume broad executive responsi- 
bilities become uncomfortable and 
unable to adjust to the new position 
and its demands. No amount of train- 
ing or study can make a good ad- 
ministrator out of a reclusive person; 
it can only make him less bad. How- 
ever, it should be pointed out that the 
majority of individuals are somewhere 
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between the extremes of these two 
types and have a certain degree of 
adjustability. 

Knowing this, we should next ex- 
amine the aptitudes and personality 
requirements for engineers as deter- 
mined by the many studies conducted 
by consulting firms, colleges, univer- 
sities and industry itself. We should 
then study the requirements of a suc- 
cessful executive to obtain a compara- 
tive picture. 

To begin with, an engineer must 
have an aptitude for “structural visu- 
alization” or the ability to visualize 
objects in their spatial relations. He 


a large working group, who has his 
own ideas on how a job should be 
accomplished or what innovations 
should be tried; who can rapidly 
think up solutions or means to solu- 
tions to problems and try them out 
himself. While he is pleasant to get 
along with and generally a sociable 
person, he is always happiest working 
by himself, doing his own creating 
and testing of his creations. To him. 
salary is not as important as indi- 
vidual freedom of accomplishment, 


Must Know People—Some of these 
thoughts are expressed by Carl £, 





What it takes to be a successful executive ... 


1. The Desire for Achievement— 
A desire to do something more, better 


and faster than anyone else. 


2. The Mobility Drive—Feeling the 
need not only for doing something, 
but to move continually upward. They 
are not sure what it means or where 
they are going when they move up- 
ward, but they must succeed, become 
more important and assume greater 


responsibility. 


3. Self Reliance—As distinct from 
the compensatory, 
boastfulness of the basically insecure. 
The ability to take calculated risks 


with a minimum of anxiety. 


over-agegeressive 


4. The ability to “see things as a 
whole”—the ability to seek things in 


proper relation and perspective. 


5. Complex planning for future ac- 
tion—the ability to plan, visualize or 
picture intricate problems. The ability 
to also coordinate a number of highly 
varied interests and activities simul- 
taneously. 

6. The ability to be creative and 
have “ideas.” 

7. A stable personality—the ability 


to understand one’s self. 


8. An ability to work with people— 
to have an understanding and insight 
into the behavior of others. 


9. Dependability—to be able to be 


relied upon. 


10. The capacity to delegate au- 
thority as well as responsibility. 





must also have an aptitude known as 
“creative imagination”, that is, the 
ability to obtain creative ideas quickly. 
In addition, he must have a certain 
aptitude toward mathematics, and 
certain reasoning aptitudes so that he 
may be able to think logically, objec- 
tively and quantitatively in dealing 
with these visualized problems. 
Equally as important to a good 
engineer is that he has a subjective 
personality; that is, he prefers to work 
by himself, though he may be part of 





Reistle, Jr., and W. C. Eldridge. El- 
dridge of Booz, Allen and Hamilton, 
has pointed out some of the ‘flat sides 
frequently found in engineers as 4 
group. 
Probably most important, he said, 
with their training in logic and high 
regard for facts, engineers expect 1m- 
dividuals and situations to be gov 
erned by reason. Actually, the psy- 
chologists tell us man’s motivation 1s 
essentially emotional. Consequently, 
the engineer needs to know more 
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‘The engineer today stands on the threshold of a new and greater horizon’ 
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about leading and handling people. 


Second, engineers are a superior 


group intellectually and are likely to 
be impatient with the degree of under- 
sanding and work pace of others. 

Third, engineers are inclined to 
narrow interests. They concentrate on 
their chosen field to a degree that 
dwarfs the other functions of the busi- 
ness in their mind. 


Reistle, of Humble Oil & Refining 
Company, at the Petroleum Engineer- 
ing Management Conference at the 
University of Oklahoma in 1952, 
stated: “The important thing is for 
the engineer to find his own place in 
society—to find his place where his 
peculiar talents can accomplish the 
greatest good. His recompense will not 
only be in monetary terms but also in 
the more soul-satisfying rewards of 
universal respect and admiration.” 

When an engineer becomes an exec- 
utive he must develop new skills and 
wider scope of thinking. His job 
changes fundamentally from one of 
doing to one of directing. As an exec- 
utive he devotes the major portion of 
his time to planning for, and directing 
the activities of others. He changes 


from a technician to an administrator 


whose function is to direct the opera- 
tions of his company in a most ef- 
ficient manner. To do this he must 
know and want to work with people. 
He must be able to secure the coop- 
eration and maximum effort of all 
individuals under his direction, 

However, the concept of manage- 
ment knowledge and skills is ever- 
changing. We have learned that there 
are certain qualifications or traits of 
character which make for a successful 
executive. Psychologists.and industrial 
leaders have attempted to define the 
basic qualities that contribute toward 
a successful executive. 

Most of the studies concerning 
qualities necessary for a successful 
executive or manager, however, still 
deal in generalities. A few types of 
executive positions have received de- 
tailed study and attention, such as the 
sales. executive’s position, but as a 
whole executive traits and qualifica- 
tions have not been narrowed suf- 
ficiently to define exactly the mental, 
‘motional and psychological require- 
ments of the varied types of executive 
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positions in various companies and 
industries. 

This is true particularly in the area 
where a professional executive is re- 
quired to manage other professional 
people. With all there has been done, 
there is still much to be accomplished 
in the field of executive selection and 
development. 

In industry, the changes in manu- 
facturing production techniques and 
processes vary in accordance with the 
industry’s adoption of automation. 
Certain types of industries are ad- 
vanced in automation principles to 
the degree that any changes for years 
to come will represent minor refine- 
ments. Other industries have just be- 
gun to apply advanced engineering 
principles to their production meth- 
ods. 

The industries that are utilizing the 
latest engineering methods by their 
very nature have more need for pro- 
fessional engineers. As the processes 
become more complicated, decision 
making at the management level re- 
quires an increasing amount of knowl- 
edge pertaining to engineering and 
production principles. Where there 
was formerly an administrative exec- 
utive making manufacturing decisions, 
the administrative executive is now 
an engineer trained both in engineer- 
ing and administrative problems. 
Whether the engineer desires it or not, 
the future will find his playing an 
even greater role in management 
functions and decisions. 


Oil’s Executives—This is nothing 
new to the oil industry. The manu- 
facturing executive is normally an 
engineer who has been promoted from 
the ranks. The head of the produc- 
tion and exploration division of an 
oil company are normally executives 
with degrees in petroleum engineering 
or geology. The major portion of to- 
day’s management decisions are tech- 
nical in nature and require an execu- 
tive in charge to have some technical 
training so that he may properly 
evaluate the facts and give a quick 
and intelligent decision. In the oil 
industry this is becoming more true 
even in the field of sales. 

As more and different chemical 
products are refined from petroleum, 
the salesman must have some engi- 
neering training so that he may be 


able to speak in technical terms to 
customers of the product’s specifica- 
tions, properties and abilities to per- 
form. He must also be able to study 
the customer’s requirements in order 
to recommend modification or changes 
in the product so that it will suit the 
customer’s needs. This is basically why 
engineers have been trained in the 
sales field and have become what is 
known as sales engineers. 

This change in management com- 
plexity will happen to other com- 
panies in other industries as they 
gradually become more mechanized 
and use complicated manufacturing 
techniques. 

The future represents a change in 
thinking in the engineer himself. The 
present school of thought of those 
who attempt to pigeonhole the engi- 
neer through psychological studies do 
not take into consideration the fact 
that it’s not so much what the ideal 
environment for an engineer is, but 
what he will have to fit himself into 
in the future. He can no longer enter 
the engineering profession and get 
ahead solely on the basis of his engi- 
neering knowledge. He now must be- 
come an administrator and a leader 
of men, as well as an engineer. Re- 
gardless of what is written and said 
of the engineer and his job, there can 
be no getting away from the fact that 
there is a slow but sure evolution of 
the engineering function in the in- 
dustrial environment; not only be- 
cause of industrial technical changes, 
but because the engineer himself is 
seeking newer and broader fields to 
conquer. He wants to apply the princi- 
ples of his training to all phases of 
management. He will do it success- 
fully, too, if he does not omit an im- 
portant part of his training; that is in 
the field of human relations. He must 
also learn to make quick decisions of 
judgment even where all the facts are 
not available. 


The engineer today stands on the 
threshold of a new and greater hori- 
zon. He has proven that his capabili- 
ties are unlimited where initiative is 
allowed to reign. He will be the future 
leader to whom free enterprise will be 
entrusted. It is for the future to see 
how well he assumes his responsibili- 


ties and his place in the industrial 
world. —The End 
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THE CHANGING PANORAMA 





it is estimated that our nation’s demands for oil will continue to rise 
at a rate of about 3 percent a year. 


The tremendous job ahead: to meet oil demands of 1975, producers 
must find 70 billion barrels of new reserves. 


Growing Oil Use To Spur Development 


+ Industry’s great achievements of past quar- application in the generation of elec- 
ter-century to be exceeded by those of next 25 years. 


® Oil use will continue to increase steadily. 


® Improved recovery efficiency will help pro- 
vide the 70 billion barrels of additional reserves that must 


be developed. 


By EDGAR F. BULLARD 


President, Stanolind Oil & Gas Company 


Tulsa 


THE OIL INDUSTRY'S achievements 
of the past 25 years have been re- 
markable. But they seem relatively 
minor in the light of what can be 
expected in the next quarter-century. 

In the past 22 years the industry 
discovered over twice as much oil as 
in the 72 years from 1859 to 1931. 
Reserves of crude oil and natural gas 
liquids now stand at a record 35.5 
billion barrels, although use of petro- 
leum has more than tripled since 
1931. 

Americans now use nearly twice as 
much power as they did 25 years ago, 
and a much higher proportion now 
comes from petroleum. In fact, oil 
and natural gas have provided nearly 
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all of the increase in energy supply. 
Whereas oil and gas supplied about 
38 percent of the nation’s total energy 
needs in 1931, they now supply more 
than 68 percent. 

Thus oil and gas have played a 
major role in industrial progress and 
improvement of living standards. They 
will continue to do so. America’s 
energy requirements will continue to 
grow. Petroleum and natural gas will 
continue to supply the bulk of U. S. 
energy requirements for many years. 
Atomic Energy. By 1975, certainly, 
some of our power needs will be sup- 
plied by atomic energy. In the initial 
phases of its development, this new 
energy source will find its principal 


tricity. The first such installation is 
expected to be in operation in 1957. 
But this new competitor is not ex- 
pected to displace oil and gas to any 
important degree. Demand for oil and 
gas will continue to rise to unprec- 


edented heights. 


Large Demand Foreseen. It is con- 
servatively estimated that U. S. de- = 
mand for oil will continue to rise at 4 
rate of about 3 percent a year. But it 
could easily go higher. At the very } 
minimum, demand should reach 14 
million barrels a day by 1975, as com- © 
pared with 8.4 million barrels daily > 
last year. 

In terms of individual consumption 
of petroleum products, that means a> 
increase from 18.6 barrels per person” 
in 1955 to 23.8 barrels per person in” 
1975. Additionally, population will 
have risen to 215 million. Thus do- 
mestic production must rise from the 
present level of 7.5 million barrels 
daily to 11.5 million in 1975. An- 
other 3.5 million barrels per day will 
be supplied by imported oil, to meet 
the 14 million barrel estimated de- 
mand. 

A national emergency could tem- 
porarily disrupt these steady growth 
trends. But it should not affect to any 
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BAKER 
is ALUAYS “FIRST” 


ALWAYS “‘First’’ in successful results, which means just 
































































ta ONE thing—securing a permanent, leak-proof shut-off with 
gy the primary cement job. Nothing seals like the Buoyant 
_—— Baker BALL Valve which seats instantly on the rubber seal 
| dil when pressure is reversed. And only “drillable” materials 









are used in Baker Cementing Shoes and Collars. 

“First’’ and ALWAYS Best with new and improved prod- 
ucts, such as Baker Differential FILL-UP Equipment and 
Baker FLEXIFLOW Fill-Up Equipment, both of which 
permit the casing to fill automatically from the bottom while 














































it is being run in the well. You save time in running casing; 












minimize the “ram effect” which breaks down potential lost 












circulation zones; eliminate the hazards and discomfort of 












surface filling the casing. 
ALWAYS ‘First’ Choice because you (and thousands of 
other operators ) recognize that Baker products and methods 
provide dependable performance. 
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BAKER OIL TOOLS, INC. 


HOUSTON + LOS ANGELES + NEW YORK 


BAKER will ALWAYS be “FIRST” 


with better tools for successful cementing. 




































important degree the long-range out- 


look. 


Must Develop Vast Reserves. 
These forecasts pose an important 
challenge for the domestic oil-produc- 
ing industry. Tremendous new re- 
serves, on the order of 70 billion bar- 
rels, must be discovered between now 
and 1975. In other words, in the next 
20 years, the domestic industry must 
discover as much new oil as it found 
in the years from 1859 (the date of 
America’s first oil well) to 1950. And 
that allows for only a minimum of 
excess producing capacity that would 
be needed in the event of a major 
national emergency. 


Problems Faced. These problems 
are familiar to oil men. Discoveries 
are fewer in proportion to the num- 
ber of wildcats being drilled. The 
amount of oil found per foot of hole 
drilled has dropped nearly one-third 
since 1948. Pools discovered are 
smaller in terms of reserves. Costs are 
increasing at pronounced rates. 
Advances in Exploration. The 
necessary approaches to solving these 
problems are evident. Exploratory ac- 
tivity must be intensified, both in new 
areas heretofore unexplored and in 
old areas where production has been 
found at shallower depths, or where 
potential production may have been 
overlooked by the less efficient ex- 
ploration techniques formerly relied 
on. 

Research must devote increased ef- 
forts to developing new theories of 
oil finding and to improving existing 
techniques. Improvements can be ex- 
pected in the seismic process. There 
will be important advances in the 
application of radioactivity and geo- 
chemistry to the complex problem of 
oil finding. 


Costs Must Be Cut. The advance of 
costs must be arrested, through greater 
efficiencies in existing methods and 
through development of entirely new 
approaches in drilling, lifting, and 
production. Wider use of automatic 
lease equipment offers real promise 
toward cutting operating costs. 
Recovery To Be Increased. Im- 
proved recovery efficiency will help 
to provide the 70 billion barrels of 
additional reserves that must be lo- 
cated by 1975. Engineering and re- 
search have made a substantial con- 
tribution in this direction in the past, 
but they must do even more in the 
future. The potential is tremendous. 
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EDGAR F. BULLARD, presi- 
dent of Stanolind Oil and Gas 
Company, Tulsa, was educated 
at Phillips Exeter Academy and 
Yale University, graduating 
from the latter with a Bachelor 
of Philosophy degree in 1921. 
The same year he joined Dixie 
Oil Company of Shreveport, La., 
as a geologist, becoming chief 
geologist in 1929. When Dixie 
became part of the newly 
formed Stanolind Oil and Gas 
Company in 1931 he was ap- 
pointed director of exploration. 
He became a vice president in 
1932, executive vice president in 
1935 and president in 1955. Ac- 
tive in all phases of the oil in- 
dustry, he was presented with 
the Texas Mid-Continent Oil 
and Gas Association’s Distin- 
guished Service Award in 1954. 











It is estimated that in all fields dis- 
covered to date, 200 billion barrels 
of oil will be left in the ground by 
existing methods of production. New 
techniques under study offer promise 
of recovering quantities of this addi- 
tional oil. 


Political Threats. Aside from the 
purely technical problems that con- 
front the industry in the next two 
decades, it must seek adequate solu- 
tions to others which affect with equal 
importance its prospects for continu- 
ing growth. 

Most pressing is the threat of fed- 
eral controls, as presently embodied 
in the regulation of natural gas pro- 
duction and sales by the Federal 
Power Commission. Such regulation 
cannot help but have a stifling effect 
on operations. Statistics on gas well 
completions and new commitments of 
gas to interstate pipelines during 1955 
bear out this statement. Unless legis- 
lation is passed eliminating direct fed- 
eral controls on gas production, such 
controls eventually will be extended 


to oil production. Costs of finding and 
producing natural gas cannot be de. 
termined without inquiring also into 
costs of finding and producing jl, 


Depletion Needed. Renewed attacks 
on percentage depletion must also be 
met successfully. Capital requirements 
of the oil and gas industry are Stag. 
gering. Past history indicates that 
most of the capital needed must come 
from earnings. To reduce depletion, 
or to eliminate it, would dry up a 
major source of capital available to 
continued exploration. The only alter. 
native would lie in higher prices for 
crude oil, with resultant increased 
costs to consumers of petroleum prod. 
ucts, in order to make up for the loss 
of revenue. 


Tell the People. Finally, the industry 
must work for better public under 
standing of its problems and its con- 
tribution to the nation’s economy, 
Many of these problems are born of 
the unusual nature of the resource 
that the industry seeks to develop. 
The special risks involved, and the 
need for compensation adequate to 
encourage taking those risks, must be 
explained in language that consumers 
of petroleum products can understand 
and appreciate. As much effort must 
be devoted to telling the industry's 
story as to solving its technical and 
operating problems. 


Challenge Will Be Met. The oil and 
gas industry assumes grave responsi- 
bilities as it looks ahead to the next 
quarter-century. Its products will 
continue to be the dominant source 
of the nation’s energy requirements. 
Its challenge is to provide those prod- 
ucts, in uninterrupted, ample supplies, 
and at reasonable prices, to meet 
every possible civilian and military 
demand. 

As in the past, the industry will 
meet every test, unless it is obstructed 
by restrictive regulations, or its 
sources of capital requirements are 
impaired by increased taxes or a Te 
duced rate of percentage depletion, 
or its operations are impeded by other 
artificial obstacles. In the course of 
doing so, it will make a significant 
contribution to the greatest era of 
progress the world has ever known. 
Petroleum and natural gas are the 
backbone of American progress. 


ACKNOWLEDGMENT : 
Adapted from Horizons, employe magazine % 
Stanolind Oil and Gas Company. 
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Creativ e banking represents fhore “than~ me 
your problem. It begins with a detailed knowledge of current 
« 


coriditions,such "as lower allowables>-stopped pumps. 


« 
4 
And from this knowledge of the_oilman’s problems, a 
re s~ 
the ground work to help is laid. ‘ ff 
y 
Creative banking works for you. Creative banking means Mee | 
flexible enough to help you when help _is needed ; flexible | 
enoughto meet changing conditions as they arise’ ~ 1 } 


. Mtmeans no hard and fast rules to hamper sound financial planning 
and assistance. Creative banking at The National Bank 
of Commerce gives-you the financial help yo need, ¢ 


sather than imposing a financial burden. Va 
¢ A ; 7 


, 





\ ra j ; 
\. The experience and “resources of The National Bank of “Commerce | i 
of. Houston are now being used in Wyoming, Colorado, New Mexico, Pe 
Texas, Lovisiana, and Mississippi. 1 A pea A 





%&, a ‘ 
» <«% 


E. 0. Buck, Vice President, Oil Loan Department. \ 
} Z 


THE NATIONAL BANK oF a a 
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OMMERCE: a 


a i I AV T44 
OF HOUSTON Cul} Building — 712 Main Street, Houston, Texas. 5. 
—— , z+ 


MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION % 








VOLUMES 


Useful— More 


Now in three handy volumes, the 21st Edition of The Com posite Catalog 












of Oil Field and Pipe Line Equipment is bigger, better, more convenient 
than ever. Twelve thousand men throughout the industry refer to it con- 
stantly to buy and specify equipment or services. When you’re in a hurry 
(and what oil man isn’t), remember to look first in The Composite 


Catalog. 


— THE COMPOSITE CATALOG— 
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THE ready source of equipment information 


THE COMPOSITE 





CATALOG 


OF OIL FIELD AND PIPE LINE EQUIPMENT 





'/Complete ... Than Ever 


Here’s what you'll find to make your job easier in the new 3-volume edition of 
The Composite Catalog: 
e550 Manufacturers and Service Companies, complete or condensed catalogs. 
¢ 3,000 products and services, indexed and cross-indexed. 


¢ 5,392 total pages, containing catalog data on specifications, weights, dimen- 
sions, applications you can use right on the job. 








In ordering equipment, refer to it by page number in The Composite Catalog, 
for faster, better service. 





——— PUBLISHED BY WORLD OIL — 


P. O. BOX 2608 HOUSTON 1, TEXAS 
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A reliable test is of vital importance, affecting 
decisions as to further development and completion. 
That’s the kind you get... quickly and easily...with 
Halliburton’s HYDRO-SPRING TESTER. 

The locked-open By-Pass allows tools to be lowered 
with speed and ease and helps to eliminate damage to 
formation and packer. This important feature is espe- 
cially helpful in getting the packer on bottom with a 
minimum of packer drag or drill pipe spudding. 


AIDS AGAINST FORMATION BREAKDOWN 


The By-Pass aids the packer in squeezing through 
tight spots caused by filter cake and thus reduces pres- 
sure build-up below the packer. It also helps prevent 
the forcing of mud into the formation being tested. 
Pressure is equalized above and below the packer until 
the Hydro-Spring Tester opens. 


SAVES DOWN TIME 
RELIABLE RESULTS! 


HALLIBURTON’S 


HYDRO-SPRING TESTER 


WITH 



























TIMED ACTION HELPS PREVENT PREMATURE OPENING 


5 


Ss 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 
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COMPLETE DATA SENT ON REQUEST 


The Hydro-Spring Tester is opened by setting down weight... and 
closed when weight is removed. However, a time interval, determined 
by the amount of weight set down, helps prevent premature opening of 
the tester, particularly if a bridge is hit. This also allows the packer 
to expand before the tester opens. At the end of the time interval, the 
tester valve opens quickly and completely. It closes immediately when 
weight is removed. Picking up weight causes the By-Pass Valve to open, 
equalizing fluid to ease both packer and string removal with a minimum 
of lost time and difficulty, and with less strain on the derrick. 

When that critical time arrives and the well is ready for test, you 
want to know its potential quickly and accurately. Halliburton’s Hydro- 
Spring Tester helps you arrive at decisions for further development 
with the satisfaction that comes when you know you have the most 
reliable test. It’s one of the many reasons why Halliburton’s best for 
your drill stem test. For all the reasons, just phone your local or 
division office of the Halliburton Oil Well Cementing Company. 


Get this valuable information for your Halliburton Service File 


HALLIBURTON 


CEN TeRSse=e 8 UST 
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TESTING SERVICE 
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By RAY L. DUDLEY, Publisher, and WARREN L. BAKER, Editor 


Refining Operations Are Too High 


Unless they are curtailed sharply and at once, excessive gasoline supplies 


will give the entire industry trouble next winter. 


EXCESSIVE REFINING OPERATIONS in June and 
july have created a first class problem for the U. S. oil 
industry. Despite record consumption, supplies of refined 
products have exceeded desirable volumes. 

Supplies of gasoline are becoming especially excessive, 
although in the midst of the heavy motor fuel consuming 
season. With half of the peak gasoline consuming season 
oer, there is little time left for the industry to make 
uficient reductions in these stocks. 

Unless refinery operations are promptly and sharply 
reduced, not only refining but the whole industry will be 
in trouble next winter. Surplus refined products will cur- 
tail the demand for U. S. crude oil. Inventory levels have 
called for more conservative refining levels for sometime. 
[he longer refiners fail to heed conditions, the worse the 
ituation will become. 

The industry’s last good opportunity to improve the 
utlook is to hold refining operations in August and 
September to conservative enough rates to permit large 
drafts on gasoline inventories. Otherwise, inventories of 
this product will be much too excessive for winter 
months. This would spell trouble until higher gasoline 
jemand next spring provides an opportunity to work 
ff some of the surplus. 


TOO MUCH GASOLINE is the chief wrong of the in- 
dustry. Mid-July found U. S. inventories of motor fuel 
‘9, million barrels greater than year ago levels, when 
they also were high. A month ago stocks of gasoline were 
nly 16 million barrels larger than in 1955, and at the 
‘art of the gasoline consuming season on April 1 they 
were but 14 million greater than at that time in 1955. 

The whole trouble is that too much gasoline has been 
manufactured. Inventories of gasoline have not been re- 
duced sufficiently since start of the consuming season 
ilthough demand has been at record volumes. Only 
II, million barrels have been drawn from storage so 
‘ft in the 1956 consuming season. During the same 
riod of time in 1955 gasoline inventories were reduced 
Ya total of 1634 million barrels. 
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Heavy drafts must be made on gasoline stocks quickly, 
while there is still some part of the heavy consuming 
season left. Current motor fuel stocks of 17814 million 
barrels should be reduced by 15 to 18 million barrels by 
the end of September or October. After that time, stocks 
will resume their normal winter upward trend. 


THE ANSWER lies in reduced refinery runs. No im- 
provement can be expected as long as crude runs to 
stills and output of gasoline remain at recent high levels. 

Crude runs to stills during June averaged 8,051,000 
barrels per day, compared with 7,484,000 barrels in June 
of 1955. The first two weeks of July found crude runs 
holding around 8 million barrels per day. In July, 1955, 
crude runs averaged 7,580,000 barrels per day. Runs in 
August and September should be curtailed to not more 
than 734 million barrels per day. This would permit suf- 
ficient reduction in gasoline stocks to relieve the threat- 
ening situation. 

Otherwise, trouble lies ahead for both refiners and 
producers. Refiners will have soft motor fuel markets and 
be confronted with the necessity of making even more 
drastic cuts, which would greatly curtail the demand for 
crude oil. 





FOR A QUICK PICTURE OF ECONOMIC 
TRENDS and operating levels of the U. S, petro- 
leum industry turn to the following two pages. 
There you will find charts depicting the U. S. 
trend in all the industry’s major operations. Indi- 
vidual charts compare the current year with year 
ago levels for U. S. crude production, runs to 
refinery stills, crude oil stocks, gasoline stocks, dis- 
tillate fuel oil stocks, imports of oil. Then there are 
charts showing trends in wells completed, footage 
drilled, active drilling rigs, and active rotary rigs. 
This is a regular monthly feature of Wortp On. 
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RUNS TO STILLS 
8700 Thousends of Berrels Dosly i 
Petroleum Trends In US. ... 
By CECIL W. SMITH, Wor-p Or Stafl 
. 
U. S. Crude Production by States 
(THOUSANDS OF BARRELS) 
DAILY AVERAGE PRODUCTION TOTAL PRODUCTION 
First Six Months 
% Diff. : sch pels 
— — June, May, June, June, % Dif. 
STATE or DIS . 956 1956 955 '56-'55 95 955 56-'55 
I 1 6 1956 I __'3655 — 
Alabama 5.6 5.0 3.9 + 43.6 988 659 + 49.9 — 
Arkansas 75.5 73.3 77.3 2.3 13,903 14,236 23 
California 962.2 963.0 974.9 1.3 175,860 175,744 + 0.06 954: 
Colorado 165.9 168.2 143.4 + 15.7 29,630 23,373 +- 26.8 May... 
Florida 1.3 1.4 1.3 248 235 | + 85 June 
Illinois 228.0 228.4 232.8 2.1 41,203 39,772 | + 36 July 
Indiana 31.5 31.4 32.4 2.8 5,291 5,407 2.2 August. 
Kansas 343.1 338.2 320.6 L 7.0 62,148 60,120 4 34 Septem! 
JFMAMJJASOND Kentucky 47.8 48.5 $2.8 + 11.7 8,725 | 7,268 | + 20.0 — 
Louisianz 787.9 797.4 700 + 12.5 6,47 29,842 + 12.8 Novem: 
lisiana 4 12.5 146,471 129,84 12.8 — 
North Louisiana 125.5 123.9 118.3 + 6.1 22,900 | 21,420 + 6.9 
South Louisiana 663.4 673.5 582.1 + 13.4 123,571 108,422 + 14.0 
Michigan 29.4 28.9 31.3 6.1 5,499 5,707 3.7 1985: 
Mississippi 111.0 111.1 100.7 + 10.2 20,206 17,458 + 15.7 January 
Missouri 0.1 0.2 0.2 50.0 32 35 8.6 Februar 
Montana 62.1 59.6 93.7 | + 42.1 10,459 7,919 | + 32.1 March . 
Nebraska : 38.5 38.8 37.3 + 41.0 7,311 4.343 | + 683 April. . 
Nevada 0.2 0.2 0.2 38 | 35 + 8H May 
CRUDE STOCKS New Mexico 238.7 242.8 222.1 + 7.5 43,831 40,068 + 94 Jane... 
290 (Mellows of Barrels End of Month) r a “ duly 
Southeast New Mexico 237.1 241.3 219.3 + 43.336 39.552 + 9.6 August 
Northwest New Mexico 1.6 1.5 2.8 42.9 495 516 4.1 Septem! 
‘e : October 
New York 10.7 10.2 y + 30.5 1,542 1,461 + 5.5 Novem! 
North Dakota 32.9 26.0 , + 14.6 6,393 4,915 + 30.1 Decemb 
Ohio 12.6 12.8 + O8 2,285 2,061 + 10.9 
Oklahoma 585.5 585.6 + 5.4 109.601 99,328 + 10.3 = 
Pennsylvania 20.5 19.8 18.3 3,868 4,137 6.9 196: 
South Dakota 0.1 0.1 12 19 36.9 han 
Tennessee 0.1 0.1 8 10 20.0 rhantd 
Texas 2,956.6 | 2,977.2 4 7.9 553,008 531,224 + 41 ebruar 
‘ . ’ : c e March . 
Dist. 1—South Central 54.5 | 55.2 53.5 + 1.9 9,742 + 4.2 Yb 
Dist. 2—Middle Gulf 152.8 158.4 143.7 + 63 28,870 + 3.6 “ 
Dist. 3—Upper Gulf 450.6 449.9 442.8 + 1.8 82,773 1.4 vm 
Dist. 4—Lower Gulf-S.W. 236.6 240.7 235.6 + 0.4 44,812 1.1 
Dist. 5—East Central 44.4 45.4 45.8 3.1 8,379 3.6 — 
Dist. 6—Northeast 329.5 337.7 328.0 | + 0.5 63,243 ie leon 8 
Dist. 7-B—North Central 153.1 152.6 141.0 + 8.6 28,367 + 118 fh x 
Dist. 7-C—West Central 187.6 189.2 1944 | + 1.7 33,612 2.3 h Me 
Dist. 8—West 1,036.1 1,044.1 908.2 + 14.1 189,722 + 10.4 it Mont 
Dist. 9—North 216.1 209.8 205.1 + 5.4 38,089 + 53 ear 
Dist. 10—Panhandle 95.2 94.2 88.6 + 7.4 17,104 rT oe a, 
Utah 4.9 5.2 5.9 17.0 941 1,014 7.2 
Virginia 0.1 0.1 9 6 ~ 58 Neetnd 
West Virginia 6.1 6.0 6.9 11.6 1,087 1,184 + can 
JFMAMJJASOND Wyoming 286.5 277. 274.6 + 43 51,728 48,838 | + 59 ates 
Total United States 7,045.4 7,056.9 6,613.0 + 65 1,302,325 1,226,418 | + 6.2 
—_—!” 

















CRUDE IMPORTS 


(Thousonds of Barrels Daily) 






ALL OIL IMPORTS 


(Theusonds of Barrels Daily) 
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® Crude output cut back slightly 


® Refinery runs at all-time peak 


® Crude imports at highest level 


Crude Oil and Refined Products Trends 
(THOUSANDS OF BARRELS) 


WELLS COMPLETED 








JFMAMJJASOND 






































DISTILLATE RESIDUAL DAILY 
CRUDE OIL GASOLINE FUEL FUEL IMPORTS 

Pro- Runsto | Stocks Pro- Stocks Pro- Stocks Pro- | Stocks ] 
duction Stills End of | duction | End of | duction | End of | duction | End of | Crude | Total 
Daily Daily Month Daily Month Daily | Month Daily Month Oil Oils 
6,471 7,038 | 282,250 3,482 | 177,606 1,372 73,581 1,148 | 47,009 708 1,021 
6,500 6,947 | 285,155 3,483 | 165,404 1,399 86,325 1,123 | 50,216 624 999 
6,242 6,916 | 284,894 3,480 | 158,010 1,416 | 101,657 1,089 | 54,365 724 | 1,038 
6,168 | 6,862 | 281,043 | 3,492 | 153,168] 1,453 | 117,579] 1,069 | 56,322] 664 | 966 
6,151 6,939 | 274,608 3,511 | 150,916 1,514 | 128,061 1,086 56,702 672 999 
6,135 6,834 | 269,442 3,457 | 149,661 1,545 | 139,128 1,066 56,541 642 | 1,065 
6,346 6,975 | 264,566 3,530 | 150,604 1,622 | 133,886 1,120 54,891 636 | 1,104 
6,394 7,238 | 258,385 3,605 | 155,400 1,668 | 108,144 1,187 52,105 729 | 1,301 
6,761 7,379 | 260,156 3,639 | 169,562 1,740 86,692 1,235 49,457 739 | 1,348 
6,835 7,549 | 258,630 3,655 181,643 1,847 68,513 1,239 46,042 751 | 1,379 
6,886 7,374 | 264,430 3,543 | 183,972 1,703 62,457 1,185 | 44,970 742 | 1,319 
6,887 7,136 | 275,232 3,502 | 175,601 1,534 70,139 1,110 43,838 697 | 1,123 
6,677 7,281 | 276,948 3,605 | 168,751 1,519 83,559 1111 45,083 742 | 1,137 
6,613 7,484 270,850 3,725 157,439 1,628 100,652 1,080 44,398 764 1,159 
6,632 7,580 | 264,601 3,824 157,079 1,575 119,169 1,091 44,894 860 | 1,161 
6,665 7,580 | 256,427 3,858 151,912 1,621 133,675 1,090 45,480 756 | 1,155 
6,731 7.483 | 256,269 3,784 150,194 1,621 143,248 1,061 46,267 829 1,218 
6,831 7,465 | 267,346 3,827 153,103 1,612 152,288 1,123 47,040 821 1,206 
7,014 7,692 | 260,707 3,867 157,871 1,680 141,808 1,214 44,071 823 | 1,322 
7,155 7,762 | 265,610 3,916 165,433 1,765 111,333 1,286 39,174 884 1,502 
7,199 8,023 261,592 3,927 183,905 1,923 86,141 1,344 38,247 805 1,422 
7,208 8,047 | 259,504 3,854 196,092 1,918 71,335 1,286 35,673 878 1,472 
7,278 7,914 265,683 3,829 199,698 1,808 60,846 1,213 | 32,984 934 1,425 
7,146 7,487 277,121 3,646 193,299 1,713 63,571 11,30 | 32,740 815 1,305 
7,057 7,865 276,390 3.715 184,676 1,705 76,632 1,174 35,686 919 1,337 
7,045 8,048 | 274,677 3,906 180,729 1,751 94,993 1,115 38,776 976 1,371 
12 183 1,713 4-19] 3.947 +46 | +18,361 59 +-3,090 +57 +34 
432 +564 +3 827 +181 | +23,200 +-123 5,659 +35 5,622 | +212 +212 
O84 8.028 | 275,132 3,885 178,366 1,801 104,521 1,128 40,926 | 1,167 1,473 
6,626 7,582 268,815 3,675 158,822 1,595 108,932 1,165 45,482 662 971 
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Wildcat Drilling—in June and First Six Months, 1956-1955, 





















































MONTH OF J JUNE, 1956 FIRST SIX MONTHS, 1956-1955 
Total Dry Tota 

New Fields Total _New Fields Discoveries Wildeats Wildcat’ i 

- Total | Dry | Wild- |__| — ae 

Dis- Dis- | Wild- | cat | ~ Dis- 6 Mo.| 6 Mo.| 6 Mo. 6 Mo o. 6 Mo. 6 Mo, 

STATE or DISTRICTS Oil | tillate | Gas | coveries | cats | Tests tillate | Gas | 1956 | 1955 | 1956 “1955 1956 1955 

nae, 

Alabama aa a Ded 4 4 Mo ee eS ae 28 16 28 
Arizona.. soewn ‘ . ‘ | 4 ; 4 
Arkansas... os - 3 3 11 14 6 | 3 gy = 61 62 70 69 
California Re 12 12 1 3 4 12 118 144 122 156 
Colorado. . 2 = | 3 5 45 50 15 1 6 | 22 38 289 356 311 304 
Florida. . . a or . 6 16 6 16 
Georgia oa 3 os | 3 ask 
Idaho sie ns 1 2 | es 2 
Illinois 1 1 118 119 9 1 10 | 7 | 454 291 464 298 
Indiana ‘ 16 16 1 j | 1 9 79 78 80 87 
IE 14 4 i8 82 100 96 | 16 | 112 | 100 504 436 616 536 
Kentucky..... ; : - 11 11 2 : 2 /] 11 68 53 70 64 
Louisiana... 3 3 | l 7 47 54 15 14 | 10 39 | «31 252 211 291 242 

oaeee e . ——| —| 7 | — eine 7 Ss Kies... 
North Louisiana... , 1 l 19 20 1 . ct 6 | 89 | mw 90 81 
South Louisiana 2 3 l 6 28 34 14 14 10 38 27 =| 163 | 134 201 161 

—_ - = - — _| - - —a 
Michigan 12 12 3 3 S I 72 | 98 75 100 
Mississippi 2 2 15 17 3 9 5 6 | mf 88 82 94 
Missouri i 2 2 , | 11 17 11 17 
Montana. . , 1 1 12 13 5 1 | ; 4 | 57 41 63 45 
Nebraska ‘ 6 6 33 39 26 | 26] 19 | 227 144 253 163 
Nevada | ; | . 4 4 1 4 
New Mexico.. 6 l 7 18 25 24 1 1 | 26 25 93 75 119 100 
North Dakota 4 4 8 8 1 | 32 | 21 | 40 22 
Ohio. .. 1 1 1 2 13 3 14 
Oklahoma 2 2 2 6 49 55 47 11 | 16 74 63 357 | 291 431 354 
Oregon : l 1 1 1 
Pennsylvania 2 2 
South Dakota. 1 | 4 | 6 | 6 
Te xas.. ; ; 43 2 7 52 358 410 258 29 48 328 | 341 2.371 | 2,013 | 2,699 2,354 
Dist. 1: South Central. . l l 27 «| 28 14 4 18 16 241 206 259 222 
Dist. 2: Middle Gulf. l l 26 27 5 4 4 13 22 124 116 137 138 
Dist. 3: Upper Gulf { { 9 33 13 7 4 | 24 | 25 | 209 200 | 233 | 225 
Dist. 4: Lower Gulf-S.W.. 3 l l 5 42 47 9 6 S$ iBis 205 213 229 239 
Dist. 5: East Central 8 8 | 5 63 | 65 | 63 | 70 
Dist. 6: Northeast... . 1 1 16 17 7 1 2 10 6 117 88 127 | 94 
Dist. 7-B: North Central 16 1 17 85 102 89 6 95 86 524 412 619 498 
Dist. 7-C: West Central. . 2 2 17 19 22 2 4 | 23 131 139 155 162 
Dist. 8: West. ... ee 7 l 8 26 34 43 2 2 47 46 225 237 272 | 283 
Dist. 9: North. 8 és l 9 76 85 48 6 | 5&4 79 495 315 549 | 394 
Dist. 10: Panhandle... 1 3 4 6 10 8 2 9 | 19 7 37 22 56 29 
ey ] l 3 4 2 2 4 7 47 30 51 | 37 
Washington a l P 

West Virginia ‘ 7 10 | 17 
_. Sareea : l l 9 10 5 3 ! 9 14 103 79 112 | 93 
Total United States. 83 8 19 110 863 973 526 54 109 | 689 705 5,307 4,614 5,996 5,319 

nation. A year ago it was fifth. Al 


Wildcats at Mid-Year Peak 


9996 wildcat wells in the first six months give 
this year’s race 12.7 percent advantage. 


A TOTAL of 5996 wildcat wells was 
drilled in the first six months of this 
year to set a new record the 
period. The 5319 completed in the 
first half of 1955 had been the peak, 
but wildcatters this year topped that 
mark by 12.7 percent. 

Despite the great number of tests 
drilled, not particu- 
larly encouraging. Of the 5996 wild- 
cats drilled, 689 were rated 
discoveries, for a score of 11.5 percent 
of total drilled. A year earlier, the 
slightly better 705 discoveries 
amounted to 13.3 percent of the 5319 
drilled. That means that 677 
wildcat wells were drilled in the first 
half of 1956, but, at the same time, 
dry 693. The 


in wildcat wells over 


for 


the results were 


only 


more 


holes were rising by 


entire increase 
last year proved to be dry plus an 


additional 16. 
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In six months, 526 new oil fields 
were discovered, but they lagged 1.5 
percent behind the 534 credited to the 
first half of 1955. Gas-distillate dis- 
coveries totaled 52, 14.8 percent less 
than the 61 discovered through June 
of last year. New gas fields held their 
against record, and 
actually topped it, 111 to 110. 

The leading five wildcatting states 
of the nation set the for the 
stepped-up activity, and only one of 
the five failed to better last year’s 
mark. The leader, upped its 
exploration by 14.7 percent over last 
years and the 2699 wildcats drilled 
yielded 328 discoveries. Kansas, the 
No. 2 state, was the scene of 616 new 
wildcat wells and they were good for 
a 14.9 percent hike over 1955’s record. 

A 55.7 percent gain in wildcatting 
boosted Illinois into third place in the 


own last year’s 
pace 


Texas, 


though drilling was increased 218 
percent in Oklahoma, that state just 
held on more firmly to fourth posi- 
tion. Now in fifth place is Colorado, 
the only one of the top five states to 
experience a decline in activity. A 
21.1 percent drop was the result when 
Colorado’s wildcatters completed only 
311 wells in the first half of this year. 

Of the leading states, Kansas had 
the best score, with Oklahoma run- 
ner-up. Discoveries totaling 112 gave 
Kansas a success rate of 18.2 percent. 


Saeey of Results of Wildeat Drilling 


—$—$——————— 


SIX MONTHS 
January-June 























| June | May ‘ a Percent 
ITEM | 1956 | 1956 | 1956 | 1955 | Dif. 
New Field | | | 
Discoveries: | | 
Oil ee 83| 106} 526) 534 ~s 
Distillate 8 52) 61] — 10 
Gas...... 19| 23| 111! _n0) + 
Total. 410) 137; 689 105] — 2 
Dry Wildcats 863) 986) 5,307| 4,614) +18 
Total Wildeats ..| 97 123 "5,996 Le ¥ 





: Percent Productive dL 3| 42.2 2} 11. 5| | 


$8.7| 87.3| 88.5 re 








Percent Dry 
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IN BAASH -ROSS DRILL COLLARS 


QUALITY 
CONTROL 


means lowe st cost 


per foot of service! 


Each Drill Collar is individually 
Trade Marked... 











And each Drill Collar is 
individually Control-Numbered to 
insure Five points of superiority 
as outlined below... 
















precise rigid 
machining inspection 


restricted analysis controlled 
of the steel heat treatment physicals 





No other organization has had as much experience 
— or has better facilities — for producing highest 
quality drill collars. Measure cost per foot of service 
and you'll buy Baash-Ross! tition + pre 


BAASH-ROSS TOOL COMPANY 


DIVISION OF JOY MANUFACTURING COMPANY 
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U. S. Wells Completed in June and First Six Months, 1956-1955 



































a 
NEW WELLS COMPLETED AND FOOTAGE DRILLED 
TOTAL DETAILS FOR JANUARY-JUNE RIGS IN 
DETAILS FOR JUNE NEW WELLS me weaaatens OPERATION 

enue Total NEW WELLS FOOTAGE Paw in. 
Water Footage June | May ay 
Water Gas Dis- | June | May June June Percent i 30 31 | % 
STATE or DISTRICT Oil Dist.| Gas | Dry Input | Input | posal} 1956 1956 1955 1956 1956 1955 Diff. 1956 1955 1956 | 1956 1955 
Alabama f ‘ 10 12 ; 80,297 16 28| + 64.3 355,954 119,305 123 wf; 
Arizona P 4 16,136 9 ; ; 
Arkansas 42 32 74 62)° °° "49 214,420 407 331) + 23.0 1,285,802 1,079,804 53 60 on 
California 120 / 31 155) 180 907 705,552) 1,061) 1,215 12.7; 4,948,644) 5,931,216] 200° 218 op 
Colorado 23 oT) 65 97 121 135 484,339 651 716 9.1 3,421,102 3,857,283 78 60} 4 
Florida 3 6 17 64.7 35,002 106,664 1 ; 

Georgia 2 3 12,819 1 1 
Idaho pi l 2 50.0 4,528 7,305 1 ass 
Illinois As p 299 1 4101 390) 361 926,799] 1,784 1,700 + 1.9 4,180,170 4,104,932 331 300 45 
Indiana ”) 32 52 79 87.896 303 291 + 4.1 524,398 439,830) 9] 1) A 
Kansas 148 26 180 3 357 42 406] 1,297,938] 2,363) 2,280 + 3.6 8,340,112 8,329,597 175) 430) 48) 
Centuck 60 1f 63 1 140 138 147 219,786 846 717 + 18.0 1,219,997 1,184,570 134 116 1% 
Louisiana 129 4 36 124 04 344 356} 2,143,014] 1,780, 2,019 11.8) 13,340,016) 12,691,696 427 435, 384 
North Louisiana 14 3 133 164 167 517,762 710) 1,043 31.9 2,574,641 3,041,556 5 93 y) 
South I ana 5 22 7 161 180 180] 1,625,252] 1,070 976, + 9.6) 10,765,375 1,650, 140 342 342) 94 
* f Mex 9 9 14 1 37 39 280,295 217 155, + 40.0 1,979,949 1,434,879 75 79 { 
Maryland 3 . 
Michiga 2 I 23 47 32 47 136,337] 235 250) 6.0 664,202 742,252 69 78) 101 
Mississit 10 2 25 37 28 43 274,175 21 243 13.¢ 1,537,253 1,812,731 30 2) 37 
Missour 2 ? { 4,500 17 24 29.2 18,095 13,095 l 4 
Montana “) 18 38 28 23 165,595 195 138 + 41.3 1,001,198 11,688 46 60 52 
Nebraska 45 53 98 86 mh) 572,711 512 363) + 41.0 2,928,492 2,083,776 33 40 5a 
Nevada 1 3 6 50.0 24,752 44,828 2 3 ; 
New Mexico a8 1 60 x 177 165 165, 825,637] 947 S11) + 16.8 4,313,410, 3,451,498} 210, 232) 4g 
New York 29 17 46 37 28 63,600 197 163) + 20.9 277,200 225,255 67 57 4 
North Dakota 12 8 20 25 19 167,414 139 115} + 20.7 1,073,481 840,228 21 22; 4 
Ohio 35 ) 26 80 83 08 186,986 509 533 4.5 1,289,002 1,122,419 209, 212 OM 
Oklahoma 72 9 r 197 1 6} 604) 726) 958] 2,120,355) 4,120) 3,607! + 14.2) 14,833,743) 12,268,185] 647) 644) 644 
Uregor 1 l 1 12,880 7.101 9 
Pennsv!vania 22 23 Q 1 1 76 bf 59 212,726 392 352 11.4 1,107,266 3 143; 140) 1122 

South Dakcta 1 1 9 8,894 4 6 33.3 28,436 7 4 5 
Texas 1,038 29 64 614 3 If 1,749) 1,994 1.710 7,223,506] 11,293' 9,460 + 19.4) 47,415,881 1,413, 1,465) 1,398 
Dist. 1: South Central 112 1 55 168 203 156 410,537] 1,049 880; + 19.2) 2,837,755) 2,336,132 64 66} 49 
Dist. 2: Middle Gulf 18 5 6 35 64 61 62 407,051 427 394. + 8 2,657,683 2,366,395 45 52} 4 
Dist. 3: Upper Gulf 62 9 5 55 1 132} 144) 155) 887,967} 893) 874) + 2.8) 5,934,848) 5,610,789] 147) 147) iM 
* Gulf of Mexico 4 7 42.9 4(),088 70,548 3 1 ; 
Dist. 4: Lower Gulf-S.W 47 13 19 71 150, 129) 133 825,897 738, 690; + 7.0) 3,889,666 3,615,759 78 96) 95 
* Gulf of Mexico 2 6 7 14.3 60,723 63,743 2 3 } 
Dist. 5: East Central 2 11 13 19 17 40,966 122 137 11.0 413,085 554,61 7 7 18 
Dist. 6: Northeast 34 8 31 71 &3 77 370,324 449| 3,342) + 35.2 2,353,282 1,811,763 67 81 6 
Dist. 7-B: North Central 127 ; 116 1 247 248 244 891,889) 1,613) 1,484, + 8&7 5,608,923 4,580,012 140 150; 168 
Dist. 7-C: West Central 64 1 21 86 116 “99 370,753 636 613) + 3.8 2,953,828 3,326,600 136 136) 13 
Dist. 8: West 272 1 l 44 318) 351 343] 1,528,594) 2,024) 1,813) + 11.6; 10,262,966) 9,826,995] 357) 375) 3m 
Dist. 9: North 213 167 2 382 497 3581 1,019,585] 2,674) 1,742) + 53.5 7,976,741 5,778,181 257; 245; 23 
Dist. 10: Panhandk 87 1 22 8 118 143 73 469,943 668 501, + 33.3 2,527,104 —-1,746,945 1155 110) 7% 
Utah 3 1 4 N 21 10 39,214 72 48 + 50.0 338,641 234,603 29 23 38 
Washingtor 7,493 - 
West Virginia 7 $1 10 58 60 52 142,976 350 288 + 21.5 921,950 767,545 190 186, 18] 
W voming 34 t} 25 65 70 49 285,866 444 341) + 30.2 2,080,138 1,706,081 ga 96; 110 
Total United States 2,451 37 340) 1,803 43 1 11] 4,686 5,096 4.784] 18,590,533] 28,892) 26,069' + 10.8 117,542,057 106,161,616] 5,019) 5,019) 4,997 
Total Western Canada 157 2 12 3 174 157 198 806,150} 1,142) 1,085) + 5.1 5,484,674) 4,701,096] 211) 207 18 

* Gulf of Mexico wells are ided in their respective district totals. 


New Six-Month Mark Set 


First half total of 28,892 new wells, 117,542,- 
057 total footage marks big gain over 1955. 


uu. & 
new wells through June to set a new 
six-month record—10.8 percent more 
than the previous record of 26,069 


DRILLERS completed 28,892 


new wells drilled durine the same 
period in 1955, 
The new mark is more than two 


the 13,288 wells 
drilled during the first six months of 
1946. 


Footage 


times greater than 


far this 
increase 


drilled so 
shows a_ considerable 
1955— 117,542,057 feet compared 


year 
over 
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with 106,161,116 feet drilled during 
the first six months last year. And 
indications are that total footage in 
1956 will far surpass the record year 
of 1955 when 228.5 feet of 
hole were drilled. The figures for both 
1955 and 1956 are more than twice 
the 45.8 million feet drilled in the 
first half of 1946. 

Another that 1956 will 
set new records is the number of rigs 


million 


indicator 


in operation—5019 on June 30 com- 





pared with 4997 rigs on the same date 
last year. 

Among the significant producing 
areas, Alabama with 46 new wells 
drilled leads the nation in percentage 
increase—a 64.3 percent gain over 
the 28 new wells drilled in the first 
half last year. North Texas is next 
with a 53.5 percent jump from 1742 
new wells drilled in the first six 
months of 1955 to 2674 wells drilled 
in the same period this year. 

Offshore drilling activity shows 4 
decided increase over last year with 

‘217 new wells drilled in‘ the Gulf of 
Mexico off the Louisiana coast during 
the first half, a 40 percent gain over 
the 155 wells drilled by June 30 last 
year, 

~ Texas, with an over-all gain of 19.4 
percent, still leads the nation in tota 
new wells drilled—11,293 (compared 
with 9460 in 1955) and in total hole 

—47,415,881 feet. 
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FIGURE 1—Primary Migration. 












: Migration of Oil 


Primary migration is controlled by two forms of energy: 


“ ® A continuing accumulation of sediments com- 

. pacting the underlying beds and driving out fluids 

: from the finer into the coarser facies. 

S$ 

xt e . a 

: And, capillary displacement pressure. 

IX 

d 

: by WILLIAM C. GUSSOW 

h oon Oil Company of California 

f ‘algary, Alberta, Canada 

ig ; : : ‘ , ‘ 

. ExpLoration FOR hydrocarbons has Geophysical and other mechanical sive exploration. It might even be 
¢ | me more specialized with its in- methods introduced to search for possible to predict whether the odds 


tasing importance to industry. In 
i? i beginning production was from oil 
| “ps. Then it was noticed that these 
| were frequently along culminations 
4 ad that drilling based on the evi- 
“nee of seeps was governed by struc- 
‘ural considerations. 
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deeper structures have so increased 
the cost of exploration that it is time 
to review the fundamentals of petro- 
leum formation, migration and accu- 
mulation. Concepts may be found to 
formulate a better judgment of a 
basin’s potential before doing inten- 


would be for oil or for gas in an indi- 
vidual test. 

Perhaps the basic fundamentals, the 
physical laws governing accumulations 
of hydrocarbons have been ignored in 
the ease with which petroleum previ- 
ously has been discovered. There is no 
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other substance, so seemingly simple, 
which by its intrinsic complexity offers 
such a challenge to chemist, physicist 
and geologist. To solve the problem 
of its accumulation requires a great 
cooperative effort. Emphasis is placed 
on the need for exchange of ideas 
with substantiating evidence. Hope is 
that information a 
more complete picture can be pieced 


with increasing 
together. 

Scientific knowledge has two recog- 
nized methods of growing. One is by 
addition of new data and evidence: 
the other, by discovery of theories or 
mechanisms which arrange the known 
facts into systems. This latter method 
is the one now attempted. Perhaps if 
the theories stand the test of further 
evidence, they may open up new ave- 
nues of knowledge with the practical 
goal of discovering more petroleum. 


Evidence of migration. The belief 
that oil can migrate seems fairly uni- 
versal. Text books make reference in 
positive terms to movement through 
the pore space of rocks, but no gener- 
ally accepted and satisfactory theory 
seems to have been advanced to ac- 
count for accumulations of hydro- 
carbons. 

Some of the evidence for migration 
is simple. It is known that a reservoir 
may be drained by drilling a well into 
it; sometimes oil and gas escape under 
violent pressure. Then the very basis 
of the structural theory, the fact that 
oil is found in culminations, is evi- 
dence of migration. 

Common water drives are known 
over distances up to 60 miles (Kir- 
kuk). Tilted oil-water interfaces dem- 
onstrate that oil moves to accommo- 
date itself to hydrodynamic conditions. 
Seepages, and the occurrence of oil 
in rocks where it could not be consid- 
ered natural, such as granite wash, 
show it must move. 

Where hydrocarbon accumulations 
are found at shallow depths, migra- 
tion must be inferred—sometimes over 
considerable distances—for it is felt 
that a depth of at least 2000 feet is 
necessary to expel hydrocarbons from 
the source beds. 

Differential entrapment offers defi- 
nite evidence of migration. If it is 
assumed that oil migrates, then down- 
dip structures will contain gas, fol- 
lowed by updip structures containing 
oil and, the supply of petroleum being 
exhausted, further updip structures 
will still be waterbearing. This se- 
quence is found in nature. 
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This article has been _pro- 
duced exclusively for Wor Lp 
Oi. Dealt with are new con- 


cepts of the fundamental princi- 
ples governing migration and 
accumulation of hydrocarbons. 
Highlighting the discussion is 
the possible use of these new 
concepts as tools in the explora- 
tion for oil and gas. 

Much of the 


covered on a 


material was 


recent Distin- 
guished Lecture Tour by the 
gave 26 
separate affiliated 
societies of the American Associ- 
ation of Petroleum Geologists 
and universities across the U. S. 


author, in which he 


lectures to 


Included also is some basic ma- 
terial from three technical pa- 
pers which recently have been 
published in bulletins of the 
American Association of Pe- 
troleum Geologists. 

The author is expressing his 
own views. These have not been 
generally accepted by the in- 
dustry as yet, nevertheless they 
are his carefully considered 
The should 


over in his mind, 


opinions, reader 
turn them 
check them against the evidence 
found in his area; and then, if 
he finds them valid, he may be 
justified in accepting them. 

Remember the door is wide 
open for anyone with a better 
explanation. 











The big problem is evident when 
individual cases are considered. In 
these there seems to be no unanimity 
of opinion. Reference is made to in 
situ deposits without giving any con- 
vincing explanation of how they con- 
centrated, if indeed the difficulties are 
even considered. 

Confusion seems to stem from vari- 
ations in the petroleum itself. It may 
be all gas or oil alone, saturated or 
undersaturated. It may be under pres- 
sure or it may have to be pumped. It 
may be asphaltic, paraffinic or inter- 
mediate. Then there is the other fam- 
ily of hydrocarbons, the coal-peat 
relatives, which truly are in situ, add- 
ing to the confusion. The “separate 
creation” theory for each fluid accu- 
mulation will have to give way to an 


“evolution” theory which can account 

for all accumulations of petroleum, 
The challenge is that the fluid hy. 

drocarbons in an accumulation haye 


concentrated from somewhere and 
have left little trace from whence they 


came. 


Where does petroleum come 
from? Recent work at the University 
of Minnesota has established that hy- 
drocarbons are accumulating in the 
muds of fresh water lakes in Minne. 
sota. This demonstrates that all that 
is required is a body of water to sup- 
port life and muds to bury and pre- 
serve the organic remains. However 
it seems unlikely that such sporadic 
fresh water sediments can be consid. 
ered an important source of the uni- 
versal accumulations of petroleum. 
It is most generally considered that 
source rocks are marine muds and 
oozes in which organic material was 
the time of deposition. 
These accumulations seem to occur 
in shallow seas where oxygen is used 
up by the organisms themselves, and 
is not replaced by ocean currents. In 


buried at 


this reducing 
matter is preserved, with temperature, 
perhaps playing an important part. 


environment organic 


The fact that recent muds, accumu- 
lating under these conditions, do con- 
tain hydrocarbons has been known 
for a number of years. Prior to 1923, 
Harold Turner of Johns Hopkins Uni- 
versity observed small globules of oil 
in muds from the Gulf of Mexico. In 
1954, Paul V. Smith and his associates 
confirmed this and proved they are of 
recent origin. 

In areas of deposition, organic ma- 
terial is trapped by both argillaceous 
and calcareous muds. However, due 
to the early lithification of the latter, 
it is reasonable to turn to the argilla- 
ceous muds in considering source beds 
of migrated hydrocarbons. Calcareous 
muds are more likely to retain the 
organic material and become bitumi- 
nous limestone. 

The physical qualities of argilla- 


ceous muds, allowing them to remain 


plastic during vast geologic ages, favor 
compaction with resulting reduction 
of pore space and expulsion of fluids. 
This is important, for here is believed 
to be the mechanism whereby the 
finely disseminated globules of oil im 
the source beds may come together 2 
the carrier beds (primary migration) 
and form a sufficiently continuous 
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phase for secondary migration to take 
place and commercial accumulations 


to result. 


Mechanics of migration. Two forms 
of energy are believed to control pri- 
mary migration. One is concerned 
with continuing accumulation of sedi- 
ments compacting the underlying beds 
and driving out the fluids from the 
finer into the coarser facies. ‘The other 
deals with capillary displacement 


pressures, 


First consider the 
burden pressure on compaction, based 
on the classic publication by Hedberg 
in 1936 and expanded by Dickinson 
in 1953. At the depositional surface 
most shales have a porosity up to 90 
percent. This is reduced to 75 percent 
within a few 


ftarrangement. 


inches 
During 





FIGURE 2—Secondary migration. 


effect of 


by mechanical 


these 


over- 


early 


stages any hydrocarbons that escape 
are lost by their own buoyancy; inter- 
est lies in the fraction that is retained. 

There is no definite figure for the 
geostatic load required for compac- 
tion; it varies with composition, rate 
of accumulation, lithification and the 
presence of carrier beds. However in 
round figures, at a depth of about 800 
feet porosity is reduced to perhaps 35 
percent. Hedberg calls this the stage 
of “filterpressing and dewatering.” 
Evidence of true cohesion begins at 
about this stage. 

Up to now only water has been ex- 
pelled and it seems reasonable to 
assume that because oil has a lower 
capillary displacement pressure than 
gas, it is expelled next, followed some- 
what later by gas. 

Reduction of porosity in the shale 
continues with further burial until the 
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FIGURE 3—Migration out of supply basin. 
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final product has a porosity of about 
1 percent and is a slate. Interest here, 
however, is centered at a depth of ap- 
proximately 2000 to 3000 feet, the 
depth at which flush migration of 
petroleum into the carrier beds occurs. 


That is the over-all picture. Capil- 
lary displacement pressures are con- 
cerned with the individual globule of 
oil. Based on the graphically illus- 
trated work by Hubbert, published in 
1953, Figure 1 (lower left side) shows 
how, in a water-wet environment, 
capillary displacement pressures vary 
inversely as the size of the globule, the 
magnitude of the pressure being indi- 
cated by the length of arrow. From 
this it is obvious that the larger glo- 
bules will be expelled first. 

It may be seen that in a fine me- 
dium, capillary displacement pressures 
are much greater than in a coarse- 
textured medium, When a globule 
reaches the interface between a shale 
and a sand, it will pop across the in- 
terface into the carrier bed, being 
impelled by the capillary displacement 
pressure differential. It is also obvious 
that in a water-wet environment the 
interface constitutes a one-way route 
for hydrocarbons. This mechanism ex- 
plains impermeable barriers in sec- 
ondary migration where oil moves by 
buoyancy along a carrier bed, not 
vertically across bedding planes. 

Compaction, therefore, aided by 
capillary displacement pressure, causes 
hydrocarbons to accumulate in increas- 
ing patches both above and below the 
source beds, usually in sand, which, 
because of physical properties, does 
not compact like shale. When the 
patches of petroleum along the bot- 
tom edge of a carrier bed become 
large enough they move to the top by 
buoyancy and eventually all hydro- 
carbons accumulate there. If tilt al- 
ready is established, secondary migra- 
tion is immediate; if not, considerable 
time may elapse before it begins. 

Primary migration is a slow process 
dependent on rate of deposition and 
involving a geologic time factor. By 
contrast, however, a geologic time 
factor is not involved in secondary 
migration. A reservoir can be drained 
in a matter of years; why could it not 


be filled as quickly? 

No widespread secondary migration 
occurs until tilt is established. In Fig- 
ure 2 the upper line is horizontal and 
oil globules, even though they have 
coalesced, remain in place. In the 
next illustration below, tilt is ex- 
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FIGURE 4—Subsurface structure map showing migration path of hydrocarbons entering anticlinal 

trend along west margin of large supply basin. Contour interval, 25 feet, after Gussow, William 

C., “Differential Entrapment of Oil and Gas: a Fundamental Principle,” AAPG Bulletin, Vol. 38, 
No. 5, 1954, Fig. 3, p. 824. 


pressed as an angle, or “h”’ the height 
of the resulting oil column. It is seen 
that the greater the angle of tilt, the 
smaller the patch of oil required to 
give the minimum oil column (x) to 
initiate secondary migration. When 
the tilt is rather flat even a long ac- 
cumulation may not move if the criti- 
cal oil column is not attained. 

The critical height (x) may vary 
from six inches to five feet for average 
conditions (personal communication, 
Gilman Hill). In Mid-Continent areas 
migration has occurred with dips of 
only % to 1% degrees. 


Secondary migration forms a 
drainage pattern. Oil and gas ac- 
cumulate at the shale-sand interface 
where they wait for tilt. When it de- 
velops, the patches unite and begin to 
move, Slipping ever higher on top of 
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the water which permeates the pore 
space of the rock, they stream along 
on the under side of a blanket-like 
impermeable interface. Their move- 
ment is normal to the contour lines 
but the very inverse of surface drain- 
age, streams converging and _ filling 
culminations as surface water seeks 
declivities. The culminations are the 
traps in which the pools accumulate. 
See Figures 3 and 4. 

Everyone should agree that petro- 
leum having filled a trap, any over- 
flow will take the form of a stream 
along a well-defined path. So, given 
sufficient supply in a series of traps 
along one of these paths, it can be 
shown that eventually the downdip 
traps collect the gas while oil is 
flushed into succeeding updip traps. 
For the simple mechanics of accumu- 
lation on a single trap and of differen- 


tial entrapment, refer to the original 
article.’ 










Gas flushing. A_ subsurface try. 
tural map showing migration paths of 
hydrocarbons entering an anticlinal 
trend along the western margin of a 
large supply basin is shown in Figure 
+. This is an idealized picture having 
contour intervals of 25 feet. 

Note first that the path of migra- 
tion is not a straight line. When the 
lower structure (D) is filled, oil spills 
at right angles to the contour lines 
into trap C. It could not spill into 
trap E from this migration path until 
traps A, B and C were filled nearly 
to the 1025-foot contour. Note also 
the gas in trap D has flushed all the 
oil updip into trap C and a gas cap 
is formed in the latter. Overflow from 
trap C filled trap B before the supply 
was exhausted. Trap A has only shows 
of oil as accumulation here was local. 

The important observation in this 
figure is the updip limit of gas flush- 
ing. This occurs between traps D and 
C. It follows that if a line is drawn 
on a structural map along the updip 
limit of gas flushing in a specific hori- 
zon, no oil will be found downdip 
from it and only solution gas will be 
found in updip oil accumulations, 

Now, if a surface structural picture 
or seismic picture has been developed 
such as illustrated in Figure 4, what 
is the procedure for testing with the 
drill? A move into the largest struc- 
ture is obvious. If this is dry, the try 
is too far updip. However, in this 
case, a well drilled on the gas cap 
might determine the presence of gas 
only, depending on the thickness of 
the gas column. It is possible that a 
second test will be required further 
downdip to determine the presence of 
oil. When oil has been discovered in 
this structure the field can be devel- 
oped by the production engineer and 
the exploration geologist moves on. 

Now the question is: Which struc- 
ture to drill next? Since structure C 
has a gas cap, the next updip trap 
probably will contain oil. Should the 
next test be in trap B or trap E? This 
depends on the relative heights of the 
spill points. In Figure 4, oil will mi- 
grate into trap B and this is the struc- 
ture to drill next. Undoubtedly trap E 
eventually will be drilled but at least 
a good explanation can be given ! 
it is dry. 

A particularly good example of the 
limits of gas flushing is in Oklahoma 
where traps in the McAlester Basin 
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By CARL H. SAVIT 
Western Geophysical Company, 
Van Nuys, California 


ITALY Is at one and the same time 
the oldest commercial oil producer 
and the newest major oil province of 
the Free World. In early Roman 


times oil was produced commercially 
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from seeps and hand-dug pits. In the 
Fifteenth Century a petroleum con- 
cession was recorded as having been 
sranted to one Miano of Medesano. 
Oil wells producing petroleum for 
medicinal purposes were reported by 
Doctor Bernardino Ramaggini in 
1689, Italy can even claim the world’s 
“second drilled well” (after Drake's 
first) near Tocco in Abruzzi. 


or gs a 
a ea - Sea ae 


- 


Where Greek classic drama and religious festivals were held more than 2000 years ago, modern-day geophysical exploration equipment now operates. 
Site is the Greek Theater in Siracusa (Sicily) which was built in about 400 B.C. 


Italy--Future Oil Reservoir of Europe 


Despite some of the toughest geophysical and geological problems known— 


Italy rapidly assumes role of major European producing area. 


‘ Despite this impressive history Italy 
did not experience a major oil find 
until 1954. Since this initial discovery, 
enough evidence has accumulated to 
suggest that Italy will shortly find 
itself among the major oil provinces 
of the world. ‘ 

Why has the tremendous potential 
of this historic land so long remained 
undiscovered? Evidence of the exist 
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The battipalo rigs being set up at a beach location. Wide variation in 

terrain makes it impractical to design equipment that will meet location 

requirements from well to well. Moved long distances, these rigs fulfill 
the requirements of long-range exploratory planning. 


ence of petroliferous formations was 
Certainly 
the need and desire for commercial 


plentiful and well known. 


production have long been present. 

The answer to this puzzle is, in 
part, to be found in the diabolically 
perverse geology of the Italian “boot.” 
ltis almost as if orogeny and stratig- 
aphy had conspired to conceal the 
tydrocarbon deposits of Italy from 
the eye of man. Only the application 
{the newest and most advanced oil 
minding methods has been able to 
penetrate the mystery. 

Important production of gas has 
xen developed in the Po valley of 
wrthern Italy since 1944. Before the 
ntial major discovery, some 30 wild- 
ats located on highly detailed gravi- 
metric, magnetic, electrical and seis- 
ue refraction surveys had resulted 
1 one marginally commercial gas 
neld, The introduction of reflection 
“mic work with the importation of 
‘geophysical crew in 1940 was the 
‘ty which loosed the productivity of 
WORLD OIL 
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the Po valley. The first eight reflec- 
tion seismic structures drilled by the 
Italian Company, AGIP, resulted in 
commercial gas fields, One Po valley 
field, Cortemaggiore, produces im- 
portant quantities of 60° gravity 
petroleum. 

Surface geology, as well as the older 
geophysical methods, failed in the Po 
valley for several reasons. Production 
is generally from sands of Pliocene 
or upper Miocene age in well devel- 
oped anticlines, A thick Quaternary 
section unconformably overlies these 
earlier formations. The surface is 
quite flat, almost featureless, giving 
no indication of subsurface structure. 
Only the drill and the reflection seis- 
mograph can find the anticlines. 

The sedimentary column and hence 
the velocity system of the Po basin 
are virtually identical to those of the 
San Joaquin Valley of California. 
Surface conditions of the Italian val- 
ley, however, make life a bit difficult 
for the doodlebugger. Culture through 





This “point” is left in the hole when pipe is withdrawn, The point, of 

hardened steel, is approximately five inches in outside diameter and 

attaches to bottom of pipe string with slip joint. The pipe, of approxi- 
mately 4 to 412 inches in diameter, is heavy 1-inch wall material. 


the Central Po basin is extremely 
dense. Permitting and access prob- 
lems are severe because of the many 
small farms, irrigation canals, rail- 
roads, and highways. Coarse, near 
surface gravels contribute “blind” 
holes to the rotary seismograph drill 
and have forced the development of 
the “battipalo” or pile driver drill. 
Swamps and marshes at the mouth 
of the Po demand all the specialized 
gear of the Louisiana marsh country. 
Where the swamps have been drained, 
conditions are, if anything, worse 
since a thick layer of peat remains 
to deaden the seismic pulse. 

All resemblance to California geol- 
ogy ceases as the scene shifts south- 
eastward along the Adriatic coast to 
the region of the Marche and Abruzzi. 
This is the area of the Young Ter- 
tiary Foredeep—an unholy hodge- 
podge of limestones and clay-shales 
(the ubiquitous “argille scaliose”). 
Much of the limestone and clay is 
displaced through gravitational slid- 
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Drilling is accomplished by alternately raising and dropping 600-pound 
steel weight on to special hardened steel drive bushing, the latter 
screwed into the top collar of each new joint of drive pipe as the hole 
goes deeper. Bushing is the darker collar-like segment of the pipe being 
driven into the ground. The guide between weight and drive bushing is 
a solid steel member, of from 5 to 10 feet in length, which moves up 
and down inside the pipe and serves to guide the weight as it falls 


down to strike the drive bushing. In typical drilling with the battipalo, 
about 100 feet of hole can be made in 1 to 112 hours. 


ing. Slabs of limestone ranging in size 
from large boulders to pieces several 
miles in extent 
even today to complicate still further 


slide long distances 


the heavily folded and faulted over- 
thrust sheets on the northeast slope 
of the Appennines. Added to all this, 
extensive erosion and intensive agri- 
culture combine to render the surface 
structure 
to the 


unconformable to 


and the 


deeper 
outcrops inaccessible 
ceologist. 

For Abruzzi and the Marche, the 
reflection seismograph is not the un- 
alloyed blessing that it proves to be 
in the Po valley. Almost all of those 
problems and conditions which can 
make seismic work difficult are found 
here. The topography is rugged. Cul- 
ture is dense. On the hill tops lime- 
stone outcrops provide a source of 


troublesome surface noise. In the val- 
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leys, coarse gravel requires the per- 
cussion drill. Weathering is highly 
variable, particularly in the argille. 
In some areas the low velocity argille 
immediately overlies a high velocity 
The _ resulting 
extremely high reflection coefficient 
yields one fair to good reflection and 
masks or shields much of the deeper 


Miocene limenstone. 


information. 
difficulties, four 


finds 


Despite all the 
major petroleum were made 
during 1955 in this general area. The 
initial discovery on combined reflec- 
tion and refraction shooting was made 
early in the year by PETROSUD 
Gulf and Montecatini) near Alanno 
in Abruzzi. Cigno 1, the discovery 
well, produced at the rate of 3800 
barrels per day of 35 gravity crude 
from 195 feet of fractured middle 
Miocene lime section below 2300 feet. 








When desired depth is reached, explosive charge is lowered to bottom 
through the pipe and, as the pipe is slowly withdrawn (leaving point 
in hole), workman feeds firing line through pipe from vantage point 
up in rig, Recovered pipe, fitted with new point, then is used on 
next hole. The spudder-type rig is operated by a 3-man crew. One 
of the advantages of this unit is fact that it can operate on uneven 
ground which, with rotary rig, would have to be levelled. 


During a four-day period in the sec- 
ond half of September, three more 
discoveries were announced. 

SOMICEM (of the ENI group 
announced Valle Cupa 1, a discovery 
separate from the Cigno structure but 
producing from what is probably the 
same Miocene lime. PETROSUD'S 
Cigno 2 was anounced two days later, 
producing at about 3150 barrels per 
day from 7,500 feet. Although no 
detailed information on this last dis- 
covery has yet been made public, the 
producing horizon at that depth can 
be assumed to be Lower Cretaceous 
or Jurassic on the basis of published 
sections, SOMICEM’S Casal Bordino 
discovery, 37 miles to the southeast, 
came the next day. Production was 
from the Lower Cretaceous at 9,850 
feet. 

All of these discoveries have been 
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dhut down pending the passage of a 
new petroleum law. Conditional per- 
mits have been granted to produce 
aminor amount of oil for testing pur- 
poses even though the financial side 
of the picture is still completely in 
the dark. Exploration, nevertheless, 
continues to be aggressive in the area. 
There appear to be as least two major 
yetroliferous horizons, both reputedly 
hearing fairly light crudes and being 
prolific producers. ‘The complicated 
tectonics of the area promises an 
abundance of traps to be tested. 
Intense seismic reflection detailing, 
supplemented by a controlled amount 
of refraction work to answer specific 
questions, is the prescription for the 
Central Adriatic coast. The picture 
ishighly favorable for the near term. 
On a longer term basis the outlook, 
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Map of Italy and Sicily showing principal cities and, in hachured areas, regions being explored 

by seismic operations. Ancient oil seeps exist at Ragusa, Frosinone and Tocco. Some of the 

recent oil discoveries are at Ragusa, Pescara and Vasto. Among recent gas discoveries are 
some 20 fields in the Po Valey between Torino and Ravenna. 





Typical of operational problems in the swamps of the Po River delta is this scene showing crew 
members loading a shooting truck onto a barge. The barge then is pulled along the waterway 
by a team of men as a bargeman keeps the craft on its course with the aid of a long pole. 
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so-well balanced —it operates arywhere 
so-rugged -— it will give years of continuous service 

so-narrow and low-— it will fit on any road—it’s “Highway Width” 
so-automatic— it operates unattended 








so-economical — your rig furnishes the power 


s0-easy on engines —|load applied or removed gradually —no engine 
racing or stalling 


so-easy to move-— it’s medium truck size and one trip moves it 
so-dependable—a little preventative maintenance keeps it on 
the job indefinitely 


so-well proved — automotive plants have operated similar 
compressors for years at a time without a shutdown 
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THE crx Mir Pac | ) | 


PACKAGED AIR COMPRESSOR {Uj 


A rugged packaged compressor Niners! 
for heavy-duty field service TWAT 


The new Clark Air-Pac is a completely automatic, 500 horsepower LLL 
compressor station specifically designed for Air and Aerated Mud Drilling. NT IK 
Rs / 


With the Clark Air-Pac, the operator is assured of an air supply that is 
completely dependable and as rugged as the rest of his rig. Work stoppage, 
which often occurs when light, multiple units are used, is eliminated. 

The Air-Pac is economical to operate too. In most applications there is ; 
ample power available from the rig to drive it. It’s also easy on manpower. _—[ \ YIN i 
Being automatic, it operates unattended! And when you move i) XT HI 
to a new site, it’s one unit to move—not a dozen. . i \\ 





The Balanced/Opposed vibration free design of the compressor means \ TAY LINEA IN 
you can set the Air-Pac on timbers and forget it. a RI /; 


The Air-Pac uses a special, belt-driven, four stage Clark CMA-4 | Met 
Balanced/Opposed compressor. The compressor, together with \ LG 
a heavy-duty vertical air flow radiator for intercooling 1//N 
between stages and lube oil cooling, is mounted on a rigid WY ‘Quits 
steel skid. Discharge pressure can be set and maintained = « 
at any level between 500 and 1,500 psi. Pneumatic ~ Yai) 
controllers regulate both capacity and horsepower = ' 
input—automatically. 





If you are contemplating air or gas drilling in any form, Chay 
your nearest Clark representative will be pleased to A) 
supply you with added facts on the new e, 
Clark Air-Pac or write Olean. | : LE 
\ Clark Bros. Co., OLEAN, N. Y. : 


} One of the Dresser Industries 
Offices in principal cities throughout the world WA 
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Severe swamp conditions in some parts of Italy forced development of special equipment. Shown (inset) is track-laying “snail” upon whose flat deck 
is carried either a drill or recording truck. The snail, when loaded with drill, weighs approximately 20 tons but because of the broad area covered 
by tracks, creates a ground pressure only slightly more than a man’s weight. Shown at left are two such units operating on a swamp near Ravenna. 





























if anything, improves. Everything was primarily due to the problem SOMICEM’S Director, Giancarlo 
points to a major offshore play in the nature of the area. Only the most Facca, and Vice Director, Ugo Col- 


shallow Ariatic. modern and advanced equipment and_ledan, study important plays with 
The delay in maturing of the Mar- techniques are proving useful. Bold plaster scale models of their seismic 
che-Abruzzi area as an oil province interpretive methods are called for. maps. Complex fault patterns, they 


feel, are more readily understandable 
when seen in three dimensions. 
Some of the most carefully detailed 
refraction shooting and interpretation 
methods ever devised have been ap- 
plied both by PETROSUD and 
SOMICEM in an effort to supple- 
ment or verify reflection data. Veloc- 
ity control is an important problem 
particularly in avoiding misinterpre- 
tations of velocity anomalies caused 
by buried blocks of displaced lime- 
‘stone. Experience gained with similar 
anomalies produced by volcanics 
California has proved quite valuable. 





The third major proven oil prov- 
ince of Italy is the southern two-thirds 
of the island of Sicily. Here, at Ra- 
gusa, is Italy’s first and so far only 
proven “giant” oil field. The = 

J, field at Ragusa already has produce CARE 
In the swamps and canals of the Po River area, jug hustlers often have to pass jugs across. “Il; } tiie j less than two 
canals and ditches in this unconventional manner. its millionth barrel in less thé 
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Hoist will fit your every need 


Power take-off K-201 holds axle 
loads to a minimum, 





K-200 with 89-foot, 150,000 
lb. capacity ‘“‘Trailermast”’. 


Easy to transport and rig-up. 





Truck-mounted K-200 is 
available with engines up to 





230 H.P. to give maximum 





power and operating speeds. 


CARDWELL MANUFACTURING COMPANY °* Box 2001, Wichita, Kansas, U.S.A. 
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North-South seismic cross-section of Cortemaggiore field, in the Po Valley region, illustrates how thick Quaternary section unconformably overlies 
and masks productive Pliocene and Miocene formations. Flat, almost featureless surface gives no indication of subsurface structures. 


years. As of January, eight wells were 
on production for about 6400 barrels 
per day of 19.6 gravity crude, Devel- 
opment of the field is not complete. 
Present proven reserves are estimated 
at 260,000,000 barrels. Production is 
from Triassic Dolomite at an average 
depth of 6,550 feet. Porosity is 10 
percent. Thickest pay is a whopping 
1 844 feet. 


This field was credited as a seismic 


refraction discovery under the super- 
vision of Fred Kafka of Gulf. A lively 
discussion continues among various 
operators as to the relative advan- 


reflection and _ refraction 
work in Sicily. From a geophysical 
viewpoint, Sicily can be described as 
West Texas with mountains and vol- 
canoes. Limestone outcrops wreak 
havoc on reflection quality. Very high 
velocity layers not too far below the 
surface make tremendous offsets nec- 
essary for deep refraction work. Eco- 


tages of 


nomic factors largely govern the 
choice of method. 
Favorable Sicilian mineral laws 


have prompted a concentration of ac- 
tivity by foreign companies on the 
island. High drilling costs and heavier 
crudes tend, however, to dampen the 
otherwise highly optimistic outlook 
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for Sicilian oil. 

Several other 
tively being explored today without, 
any production. The outlook 
good for the Lucanian 
area which is the “on trend” south- 
eastward extension of Marche- 
Abruzzi to the instep of the boot. 
The Campanian province near Rome 
is still enigmatic. Thick peat beds in 
the Latina Valley remaining from 
the drained Pontine Marshes render 
this area among the most difficult in 
all Italy to explore. 

Italy, despite all its difficulties, 
stands high in exploration activity. 
With 41 rotary rigs running in Feb- 
ruary, Italy ranked eighth in the Free 
World and second (after Germany) 
in Europe. Early this year 19 seismo- 
graph crews were in operation. The 
make-up of these crews gives some 
idea of the cooperative effort being 
made by Italian and foreign compa- 
nies in this undertaking. Eight of the 
crews are Italian—five AGIP, two 
SAIP, one CLERICI. Eleven are not 
Italian—nine American owned by one 
company, one crew from France, and 
one from England. 

Italy is obviously headed for a 
major role in European oil produc- 


areas of Italy are ac- 


as yet, 
is certainly 


tion. The of an oil law that 
will allow present discoveries to go on 
production will certainly encourage 
further exploration. 

Refinery capacity is sufficient to 
exceed present domestic demand for 
refined products. Present production 
is just over 1 percent of Italian refin- 
ery runs. The potential production is 
there; the market is waiting. A few 
short years should see Italy’s $300,- 
000,000 per year expenditure for im- 
portation of petroleum products con- 
verted into a substantial income from 
exports, 


passage 
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FIGURE 1—Typical pipe motion curves for 41-inch drill pipe that was FIGURE 2—Bottom-hole pressure surges for 41-inch OD drill pipe 
lowered 90 feet in 14 seconds at 10,000 feet. with plugged bit lowered 90 feet in 14 seconds in 834-inch hole. 
0 
n 
§ 
, 
How to Minimize Pressure Surges 
n 
: 
- Blowouts and lost circulation can occur when pipe is run-in too rapidly or 
| When proper precautions are not observed. Here is a review of what happens and meas- 
e ° 
* ts that can be taken to prevent damage to pipe and formation. 
- 
). 
“ ker Oil Tools, Inc., Los Angeles 
’ y ; ‘ . 
- OW Many TIMEs has 5000 pounds — had for the pressure that was being much pressure can be imposed on the 
‘ ‘juare inch been used to break imposed on the pumps, the lines, and formation without surface indications, 
"an oil well? Not many, and _ the wellhead equipment. Under cer- except for a small drop-off of the 
F ‘Mit was, a healthy respect was tain conditions of running casing, this weight indicator as the pipe is being 
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lowered. The question, of course, is 
what causes it, and more important, 
what can be done about it? 


As early as 1934 Cannon began the 
publication of work on this subject. 
Since that time enough additional re- 
search has become available that a 
mathematical analysis of this subject 
is now possible. Such an analysis can- 
not be too exacting. There are still 
many complicating factors below the 
difficult 


However, 


surface which are extremely 
to take into consideration. 
this still does not deter us from mak- 
ing a first approximation, or even 
more important, from establishing 
which factors are important in con- 
trolling these pressure surges. 

Pressure is the backbone of an oil 
well. The most spectacular case of 
pressure out of control, is a blowout. 
If just one blowout can be prevented, 
a great service has been rendered. 

Pressure surges are quite simple in 
their origin. When pipe is run in the 
hole, fluid 
fluid must 
well annulus and the displaced fluid 


must be displaced. The 


move along with entire 
will spill out into the mud pit. This 
pressure build-up, due to hydraulic 
friction, is called the “hydraulic fric- 
tion loss.” 

The running of drill pipe or casing 
is an intermittent operation. Joints 
must be added and therefore the pipe 
starts from stop, accelerates to peak 
velocity, and then is brought back to 
a stop. The fluid, similarly, must be 
accelerated from rest, brought to a 
peak velocity, and then returned to 
rest. This produces a pressure rise 
and also a pressure drop below the 
normal hydrostatic pressures. ‘The net 
bottom-hole pressure is the algebraic 
sum of these pressures which in some 
cases add and in other cases subtract 
from each other. 

Since the cause of such surges is 
the pipe motion, the first step in an 
analysis is to find out how the pipe 
This in a 
number of ways. The pipe can be 


is handled. can be done 
striped and movies can be taken as it 
is lowered through the table. The pay- 
out of the drilling line can be timed 
and recorded (taking into account 
the change in drilling line stretch). 
Or some of the patented devices, such 


as a rig runner with special recording 
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equipment can be used. With such 
apparatus it is possible to analytically 
describe the way that the pipe is 
handled. In Figure 1, the pipe veloc- 
ity, the pipe acceleration, and decel- 
eration are plotted as a function of 
time. This example shows the drop- 
ping characteristics of a 90-foot joint 
of 4¥2-inch drill pipe with roughly 
10,000 feet of pipe in the hole. The 
dropping time of 14 seconds was 
chosen because it was neither fast or 
slow. Many of the average times for 
these deeper holes will range from 
11 seconds to 15 seconds for a 90- 
foot stand. 

By following these curves it is noted 
that a 
come to light. On the velocity curve, 


fairly familiar pattern will 
it is noted that at time zero the pipe 
has been picked up out of the slips 
and is ready to begin dropping. As 
the brake pressure is released, the pipe 
begins to pick up speed fairly rapidly. 
Then, through an almost involuntary 
reflex of most drillers, it is noted that 
there is a small change in slope as the 
driller resets the brake back to what 
he feels is the proper brake pressure, 
and the pipe continues to pick up 
speed. Very shortly before the peak 
velocity is reached, the brake pressure 
is increased just a little, but not 
enough to start slowing the pipe down. 

As peak velocity is reached, the 
brake pressure is increased to the point 
where the pipe is slowly beginning 
to lose speed. Then, a little farther, 
we find that the pipe is getting close 
enough to the table, so a heavy appli- 
cation of the brake causes the veloc- 
ity to drop off quite rapidly. A little 
too much pressure was applied in this 
case, so the pipe was allowed to run 
a little bit longer. Then the brake 
was again applied and the pipe 
brought to a stop prior to the time 
the slips were set. 

The acceleration curve shows the 
actual brake handling a bit clearer. 


As the brake lever is first raised, a 


fairly high value of acceleration is 
received, With the reflex action of 
setting the brake back to the proper 
point we find that the acceleration 
decreases somewhat. One other 
change in acceleration is noted just 
before peak velocity is reached. The 
initial deceleration is quite slow, but 








with the rapid slowing down the rate 
goes to 3.75 feet per second, per ge. 
ond. Then, when the pipe is allowed 
to run, the deceleration goes back up 
to a low value before the pipe fs 
brought down to a stop by the final 
brake pressure. 

Having established these analytica| 
descriptions of the way in which the 
pipe is handled, it is necessary to knoy 
the other hole conditions in order to 
establish the pressures which are gp. 
ing to be imposed against the forma- 
tion. 

As noted on Figure 2. this particu- 
lar well was being drilled with an 
10,000-foot 
drilling string consisting of 300 feet 


834-inch bit, with the 
of 61-inch outside diameter drill col- 
lars, 500 feet of 6%-inch tool joints, 
and the remaining 9200 feet of 4%. 
inch OD drill pipe. A 15.0-pound-per. 
gallon mud, with a plastic viscosity of 
35 centipoise and a yield strength of 
15.0 psi was used. For the illustration 
shown, it was assumed that a drill 
pipe float was used or the bit was 
plugged. 

On this curve both of the two com- 
ponents as well as the net bottom-hole 
pressure, which is the sum of each 
of the components is shown. Discuss- 
ing first the pressure drop from hy- 
draulic friction, it is found that the 
frictional losses are fairly low at the 
beginning because the annulus is in 
laminar flow. Shortly, however, the 
drill collars encounter turbulent flow, 
then the tool joints, and finally, the 
entire length of the 44-inch drilling 
string breaks into turbulent flow. The 
pressure losses begin to rise quite rap- 
idly, coming to a peak coincident with 
the peak velocity of the pipe. These 
pressures then fall off, along with the 
decreasing pipe velocity, until they 
return to laminar flow as the pipe Is 
being brought to a stop, 

The acceleration or deceleration 
pressures, however, follow the pattem 
of the acceleration and deceleration 
characteristics of the pipe handling. 
As the pipe is being accelerated - 
find that we have an acceleration 
pressure required to boost the annulus 
fluid into motion, and as the brake 
is applied we find that we haves 
reduction in pressure as the fluid 
rushing up the annulus is brought to 
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FIGURE 3—Typical pipe motion curves for 7-inch casing lowered 42.2 feet in 10 seconds at 
10,000 feet, 


a stop. During the part of the cycle 
wherein the pipe is slowed down 
quickly, deceleration pressures run as 
high as 400 psi negative pressure. 

The actual pressure which is im- 
posed on the formation is the sum 
of these two curves and may be seen 
as the shaded area under the heavy 
curve. The total pressure is higher 
than the hydraulic friction loss ini- 
tially, because of the acceleration pres- 
sures which added to it. How- 
ever, during the slowing down part 
of the cycle, net pressure is less than 
the hydraulic losses, and during a 
portion where the brake is applied 
heavily, it will actually drop down 
below the normal hydrostatic, in spite 
of the fact that the pipe is still in 
downward motion. 


are 


One very important thing to note 
from this is the rapid rate of fall-off 
of sidewall pressure as the brake is 
applied quite hard, and also the fluc- 
uations which occur as the brake 
Pressure fluctuates. This further em- 
Phasizes the importance of smooth 
handling of the pipe, since these fluc- 
luations can be extremely damaging 
under such conditions as setting the 
ips before the pipe has come to a 
“op. When this occurs the pipe tends 
August 1, 
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to stretch out considerably, and then 
the snap-back on the bottom end 
tends to “yo-yo” the pipe up and 
down and create “breathing” surges 
against the wall of the hole. This ac- 
tion can be very damaging in sluffing 
loose shales, or in loosening filter cake 
or lost circulation plugs. 


After the hole was drilled 7-inch 
casing was run. In order to see what 
pressures were being encountered on 
the casing job it was first necessary 
to know the handling characteristics 
of casing. These handling character- 
istics, as may be seen on Figure 3 are 
very similar to the handling charac- 
teristics of drill pipe, with the excep- 
tion that the pipe is lowered at a 
slower rate because of the heavy 
weight which is carried by the rig. 
The dropping time shown here is 10 
seconds for a 42.2-foot joint, with 
10,000 feet of pipe already in the 
hole. Once again, this dropping time 
was chosen because it was more or 
less a medium dropping time. The 
peak velocities in this case run some- 
what less than they do on the drill 
pipe because there is less braking ca- 
pacity to slow the pipe down and 
bring it to a stop, This also accounts 
for the lower deceleration peaks as 
the pipe is stopped. 


Having established handling curves, 
the remaining conditions can be es- 
tablished to find out what pressures 
would be generated during the drop- 
ping of the casing. These factors may 
be seen on Figure 4. The casing is 
equipped with a conventional float 
shoe. The effect of the couplings on 
the 7-inch casing were neglected since 
they affected less than two percent 
change. The mud is still a 15-pound 
mud with a plastic viscosity of 35 
centipoise and a yield strength of 15 
pounds per hundred square feet. 


Due to the very large volumes go- 
ing up the annulus and the small 
clearance available to accommodate 
them, the pressure from hydraulic 
friction loss rises very steeply. Even 
during the short period where lami- 
nar flow exists during the first part 
of the cycle, the pressure rise is rapid, 
and after turbulent flow is established, 
the pressure rises very sharply to a 
peak of 4950 psi. This coincides with 
the peak velocity of the pipe. The 
pressure drops off and falls back into 
laminar flow as the pipe is brought 
to a stop. The acceleration pressures 
are very high at the beginning, 
amounting to 1450 psi as the brake 
is first released. The reduction in pres- 
sure as the brake is applied falls to 
800 psi below the hydrostatic pres- 
sure. The net bottom-hole pressure 
is the sum of these two values. 


What actually happened in this 
case was that the well bore could 
not withstand the pressures which 
were generated. As the pressures 
reached the breakdown pressure the 
mud entered the formation until the 
pipe had been brought to a stop. As 
the pressures returned to normal, this 
mud was returned to the well bore 
and then displaced at the surface. 
This resulted in a considerable delay 
in the time between the dropping of 
the pipe and the actual return of the 
mud. This is a fairly common occur- 
rence in conditions where high bot- 
tom-hole pressures are being gener- 
ated. On occasions it is possible for 
the time lag to be so great that the 
next joint is already made up before 
the returns reach the surface. 


It is important to note the rapid 
rise and fall of pressure which oc- 
curs. Under present theories of frac- 
turing such rapid rises in pressures 
are very likely to create vertical frac- 
tures rather than the horizontal frac- 
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FIGURE 4—Bottom-hole pressure surges when lowering 10,000 feet of 
7-inch casing equipped with conventional float shoe in 834-inch hole. 
42.2 feet.) 


(Joint length 


tures which are normally created 


slower rises in pressure. This would 


mean that if the fracturing did occur 


probably would occur in a vertical 
direction and could be extremely 
damaging to the primary cement job 
by by-passing the cement. 

Having established what the pres- 
sures are, an investigation of various 
solutions can be made. 

The most obvious answer to this 
question is to slow down the running 
idea of 


of the pipe. To give some 


what effect this will have, Figure 5 


shows the effect of running the pipe 
at different dropping speeds. The 
heavy curve terminating in ten sec- 
onds is a repeat of the previous curve, 
which gives us a peak pressure of 5100 
psi. By adding three seconds to the 
dropping time, the pressure is low- 
ered to 3200 psi, or a 37% percent 
reduction in the pressure. Yet, with 
range 3 pipe on a 10,000-foot casing 
job this would only add some 12 min- 
casing 


utes to the total time of the 


job. That seems a remarkably small 
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FIGURE 5—Effect on increased lowering time on bottom-hole pressure 
when lowering 10,000 feet of 7-inch flush-joint casing equipped with 


conventional float shoe in 834-inch hole. 


price to pay for the 37 percent re- 


duction in pressure. In many cases 


this can be shorter than the length 
of time spent in getting a stuck thread 
protector loose. 

If the dropping time of the casing 
is doubled a 70 percent reduction in 
surge can be obtained, pulling the 
bottom-hole pressure down to a value 
of 1500 psi. Yet, ever this doubling 
of the dropping time does not appre- 
ciably lengthen the casing job, adding 
roughly 48 minutes to the total time 
spent. The reason that the total job 
is not appreciably altered is that the 
actual dropping time is only a small 
percentage of the total time, taking 
into account the time spent making 
up the joint, pulling the slips, etc. 

There are occasions, however, 
where the dropping of the pipe at 
these slow rates of speed is hard on 
the braking equipment of the rig and 
where getting to bottom without de- 
lays to fill up is sometimes extremely 
essential, This necessitates another 


method of solution. This method is 








to use the casing itself as a reservoir 
to bypass part of the normal fluid 
displacement. 

fluid into 
can effect 


By venting most of the 
the inside of the pipe we 
a remarkable reduction in the pres- 
sure generated against the formation. 
This effect 


where the 


can be seen in Figure 6 
heavy curve is again a re- 
peat of the ten-second dropping cycle 
curve for float shoe (or zero percent 
fill) in the 834-inch hole. If we now 
allow 81 percent of the displaced fluid 
to vent itself into the inside of the 
casing, we find that the pressure drops 
down to 1100 psi. If we allow 90 per- 
cent fill, the pressure drops down to 
around 1000, and for 100 percent fill 
the pressure will drop down to 900 
psi. 

The value shown for 100 percent 
fill is somewhat idealized, since it al- 
lowed no safety factor whatsover for 
any unbalanced condition existing be- 
tween the mud division in the pipe 
and in the annulus. The last ten pet 


cent of the fill does not reduce the 
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FIGURE 6—Effect of fill-up equipment on bottom-hole pressure when 
lowering 10,000 feet of 7-inch flush-joint casing in 834-inch hole. 
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FIGURE 8—Bottom-hole pressure surges while 
"apidly spudding with pump pressure maintained 
constant at 1230 psi. 
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FIGURE 7—Effect of increasing drilled hole size on bottom-hole 
pressure when lowering 10,000 feet of 7-inch flush-joint casing equipped 


with conventional float shoe. (Joint length = 42.2 feet.) 


pressure sufficiently to warrant the 
loss of safety factor against flow-over. 

In calculating these curves, how- 
ever, it is extremely important to 
realize that these pressure reductions 
will not occur unless the fluid is able 
to enter the pipe at a rate exactly 
equal to the rate of pipe fall. In other 
words, when the pipe is dropping 
slow, the equipment must absorb 
slowly. As the pipe speeds up, the 
equipment must open up to accom- 
modate the increase in rate of speed. 
This requires some sort of a variable 
opening which will adjust itself to 
any pipe speed or handling character- 
istics to fully realize these pressure- 
relief characteristics. If the fill-up 
equipment forces the fluid up the an- 
nulus section during the dropping 
cycle, the value of a pressure-relief 
value is lost even though the con- 
venience factor is retained when the 
fluid moves into the pipe during the 
period the pipe is in the slips. 

A third 


these pressure reductions is the en- 


method used to obtain 


largement of the clearance around 


the casing. This can be achieved 


through the use of a larger bit size 
as noted on Figure 7. The heavy curve 
is a repeat of the float shoe value for 
834-inch open hole. For exactly the 
same conditions in 97-inch open hole 
the pressure is dropped to 1400 psi. 
In 105¢-inch open hole the pressure 
comes down to 800 psi. The increase 
in the clearance is a very important 
factor. 

There are many other considera- 
tions in determining a bit size in re- 
lation to the drill pipe and casing. 
Some drillers follow the practice of 
reaming back the length of the Kelly 
before making a connection. This, in 
most cases, is a wise practice since it 
insures that the driller will be able 
to get back down into the master 
bushing with his Kelly before he runs 
into a bridge. It should also be real- 
ized that this adds the pressure surge 
to the pumping pressures if the Kelly 
is spudded off very rapidly. 

On Figure 8 this effect is shown 
as it occurs for a 30-foot Kelly run-in 
in five seconds. The bottom-hole pres- 
sures due to circulation, with a pump 


Drilling Section » 103 





















































T4S 
EQUIVALENT MUD WT. 
Woo ~ 14.34 LBS/ GAL: 
a.) 
\o00 Pt aug ae ay —— - 1 
FLOAT SHoe 
, j 
‘ S00 t 7HS 6 
S 
“ 
3 s 
e= 1 2 
> TiI3 ~ 
r F 
4 | 
5 me : 
9 5 
rey Titss 
a 
I 600}- rv) 
: 7 
+2 F 
0 soo} | _ S08 FILL! | = : Re 
4 EQUIVALENT MUO WT. 
uJ 11.54 Uss/aar. 4 
0 
= J wu 
a 400 PLS 
v ; 
x 3 
2 300 0 
v uv 
Vv rit 
u 
= 
| TMS 
100 
} | 
o | — i i 10 
’ ' 2 a 4 . e -) 
TIME Ww SBcowos 
STATIC MUO WT. = 1OL@S/GAL. 
PLASTIC VISCOSITY = 25 CenrTripoise 
YIZELO ST@ENG@TH = 22 L8's/Iloorr* t* 














FIGURE 9—Effect of fill-up equipment on bottom-hole pressures when lowering 5000 feet of 
7-inch casing in 9-inch hole. (Joint length = 42.2 feet, coupling resistance is neglected.) 


pressure of 1250 psi, was around 200 
psi. 

As the pipe is set in motion, the 
acceleration increases the 
from 200 psi to 750 psi. Then, as the 


pressure 


pipe begins to gather speed, the pres- 
sure moves to over 900 psi. Were it 
not for the fact that this particular 
calculation was based on a constant 
pump pressure, such that the pressure 
build-up below the pipe tended to 
buck the and 
down the pumped volume, the surge 


pump pressure slow 


would increase considerably higher 
than is shown here. As the accelera- 
tion decreases, the pressure drops back 
and then continues to pick up again 
as the pipe gathers speed. Then, as 
the brake is applied to bring the pipe 
to a stop, the pressure drops off very 
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rapidly and even goes below the hy- 
drostatic pressure. This is in spite of 
the fact that the pipe is in downward 
motion and the pump is running. 
This further illustrates the power 
of rapid braking to lower the pres- 


TABLE 1 


Pressure Surge Comparisons for Dropping 
5000 Ft. of 7-Inch Casing in 9-Inch 
Open Hole 

Mud Weight=10 Lb./Gal. 

Yield Strength=22 Lb./100 Sq. Ft. 
Plastic Viscosity=25 Centipoise 
Joint Length=30 Ft. 





























| Equivalent 
Type Maximum Mud 
of Dropping | Pressure Weight 
Equipment Time in PSI | Lb./Gal. 
| 20Sec. | 324 1.25 
Floating — 
Equipment 10 Sec. 671 2.59 
5 Sec 2248 8.77 
Fill-Up 
Equipment 5 Sec. 556 2.17 















sure on the bottom of the hole. This 
particular phenomenon of having a 
negative pressure, or a pressure below 
the hydrostatic, even with the pipe 
in downward motion and the purnp 
running, was first reported by Goins 
and Associates in some of their ex. 
cellent emperical work on this subject, 
They noted on their pressure charts 
that they not only had a very high 
positive peak pressure during this 
surging period, but also had the re. 
duction in pressure indicated by the 
mathematical calculations. 

This work as originally written dealt 
entirely with high-pressure deep wells, 
In order to associate this problem a 
little more closely with some of the 
Canadian operations Table 1 shows a 
pressure chart for lowering 5000 feet 
of 7-inch casing in a 9-inch open hole, 
These curves are calculated for the 
same handling characteristics as pfe- 
viously described for range 3 casing 
and a dropping time of 10 seconds. 
The mud in this particular well is a 
10-pound mud which has a plastic 
viscosity of 25 centipoise and a yield 
strength of 22 pounds per 100 square 
feet. This is a normal weight mud, 
but it is a mud which has a slightly 
increased viscosity over that normally 
found in a 10-pound-per-gallon mud 
due to a problem of sluffing shale 
that was found in this particular area. 

With a float shoe in this well the 
pressure rises to a peak value of a 
little over 1100 psi, and then falls 
off. It comes back down to 250 psi 
just before the pipe is brought to a 
stop. On the right hand side of the 
chart the equivalent static mud 


weight which would be required to 
get this pressure is shown. In other 
words, during the time that the peak 7 


pressure is generated, the pressure 
against the formation is equivalent to 
the static load of a 14.34 pound-per 
gallon mud. By way of comparison, if 
a fill-up was run on this particular 
string the peak pressure would drop 
down to 400 psi and the fluctuations 
in the pressure would be very much 
smoothed out, so there will be less 
damage to the walls of the hole dur- 
ing the entire period. 

Since a great many of the casing 
jobs in this area are run using range 
2, or 30-foot pipe, it will be interest- 
ing to chart the peak pressures with 
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shorter pipe joints. Assuming the same 
conditions (5000 feet of 7-inch casing 
in 9-inch open hole, a 10-pound mud 
with 22 pounds per 100 square feet 
yield strength and 25 centipoise plas- 
a joint length of 
the effect of drop- 


tic viscosity, and 
exactly 30 feet 
ping time on the peak pressures 1s 
noted on Figure 9. 

For floating equipment and 20 
seconds total dropping time, the maxi- 
mum pressure is 324 psi. This is 
equivalent to an 11.25-pound mud in 
the hole. If the dropping time were 
allowed to decrease to 10 seconds, the 
maximum pressure rises to 671 psi. 
This would be equivalent to having 
a 12.59-pound mud in the hole. If the 
dropping time is allowed to decrease 
to five seconds, as has been the case 
on some of the pipe jobs actually 
timed in this area, the maximum pres- 
sure went up to 2248 psi, or, a load 
equivalent to having 18.77-pound 
mud in the hole. On these particular 
jobs where fast dropping times had 
been encountered, tremendous vol- 
umes of mud were lost to the forma- 
tion during the actual casing job. In 
a number of cases lost circulation was 
encountered when the string was ce- 
mented. Also when these wells were 
completed, a considerable amount of 
trouble was encountered due to the 


mud 


which has been driven into the for- 


swabbing back of all of this 


mation. 

By way of comparison, there is also 
shown on this chart the effect of fill- 
up equipment, wherein, using even the 
fastest dropping speed of five seconds, 
a peak pressure of 556 psi is generated 
which is equivalent to a 12.17-pound 
mud column. Thus there is roughly a 
75 percent reduction in the peak surge 
by allowing the casing to absorb most 
of the displaced fluid. 

Since many operators have a dif- 
ferent casing program using 51-inch 
casing and 77-inch open hole, Table 
2 shows a similar comparison for 51/2- 
inch casing. This chart was made up 
for 5000 feet of 5'%-inch casing run 
in 77-inch open hole using exactly 
the same 10-pound mud and the same 
joint leneth of 30-feet. In this chart 
is also shown the effect of varying the 
dropping time using floating equip- 
ment. For instance, with a 20 seconds 
dropping time the maximum pressure 
was 256 psi, which is equivalent to a 
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TABLE 2 


Pressure Surge Comparisons for Dropping 
5000 Ft, of 51/2-Inch Casing in 77/,-Inch 
Open Hole 

Mud Weight=10 Lb./Gal. 

Yield Strength=22 Lb./100 Sq. Ft. 

Plastic Viscosity=25 Centipoise 

Joint Length=30 Ft. 


| 
| 











| Equivalent 
Type | Maximum Mud 
Oo Dropping | Pressure Weight 
Equipment Time | in PSI Lb. /Gal. 
20Sec. | 256 98 
Floating 10 Sec. 397 1.53 
Equipment |—— — ——— —_—- 
5Sec. | 954 | 3.67 
Fill-Up 
Equipment 5 Sec. | 410 1.57 


If the dropping 
time is decreased to 10 seconds, the 


10.98-pound mud. 


maximum pressure is 398 psi, or the 
equivalent of an 11.53-pound mud. 
If we allow the dropping cycle to de- 
find the 
maximum pressure rises on up to 954 


crease to five seconds, we 
psi, which is equivalent to a 13.6/7- 
pound per gallon mud. 

By comparison, the effect of fill-up 
equipment using this rapid dropping 
time of five seconds is to cause a 50 
percent reduction in the surge pres- 
sure, bringing the, pressure down to 
$10 psi, which is equivalent to an 
11.57-pound-per-gallon mud being in 
the hole. 

Although all of the illustrations 
which have been shown in the paper 
portray the effects of pipe in down- 
ward motion, it should be pointed out 
that the same factors occur in reverse 
during withdrawal. The total values, 
however, are in general somewhat less 
due to horsepower requirements 
which limit the pulling speeds during 
hoisting. The added length of time 
the surge is affecting the walls of the 
often be 
damaging in causing trip gas than a 


hole, however, can more 


higher but shorter lived reduction. 
When such gas shows are encount- 
ered, consideration should be given in 
many cases to mud properties and 
pipe handling, rather than to mud 
weight alone. In many instances the 
problem can be solved without the 
cost of weighting up and the inherent 
dangers of lost circulation and for- 
mation damage which could be as- 
sociated with the heavier mud system. 
In conclusion some of the pressure- 
relieving practices which have been 
recommended should be reviewed: 


1. Increase running or pulling times 
sufficiently to keep pressures safely 





above zonal hydrostatic pressure 

5) 
but below the formation strength 
at all times. 


2. Decrease the rate of acceleration 
or deceleration of the pipe through 
smoother brake handling and 
and earlier use of the hydromatic 
brake. 


3. Use bottom fill devices (wherever 
they are feasible commensurate 
with other problems that might 
exist) to relieve annulus volume 
by internal filling. 


4. Increase clearances wherever pos- 

sible. (Although this concept js 
affected by so many other eco. 
nomic factors that the recommen. 
dation of changing programs would 
be inadvisable on this basis alone. 
there is a point of decreased clear. 
ance at which the _ bottom-hole 
pressures will begin a very rapid 
upward swing. This should def- 
nitely carry some weight along 
with the other economic factor 
determining a given drill pipe, 
and relation- 


casing, open-hole 


ship. 


5. Care should also be used with pro- 
jections above pipe size such as 
oversize drill collars, and drill pipe 
protectors, or improperly designed 
centering and scratching equip- 
ment run on casing. These projec- 
tions compound pressure 
build-ups, particularly if they 
should create excessive pressure 
losses because of local turbulence 


can 


and eddies. 


6. The practice of spudding back 
through previously drilled forma- 
tions, using high rates of pumping 
as well as high’ rates of pipe ac: 
celeration and deceleration, should 
be definitely controlled. 

If these recommendations are pul 
into use, the ultimate completion of 
wells will be enhanced, and many 0 
the everyday problems which are now 
faced will be lessened in their mag- 
nitude. 
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FIGURE I—A typical large land rig with 2000 horsepower available for hoisting. The three level 
arrangement provides a high substructure while maintaining short belt and chain drives, Note 
the arrangement of skid-mounted equipment and the sectionalized drawworks. 


Trends Toward Large Rigs 
And Fluid-Driven Pumps 


How has the drilling industry managed to 
break depth records year after year at constantly decreas- 
ing costs per foot? The answer lies in the design of the 
larger more efficient drawworks and pumps. 


By H. L. WILLKE 
Chief Engineer 


The National Supply Company, Toledo, Ohio 


THE TRENDs in large drilling rigs 
over the last 25 or 30 years have been 
a never-ending cycle of building big- 
ger and bigger rigs. Not only has the 
demand for petroleum products over 
this period had a tremendous expan- 
ion, but the means of satisfying the 
demands have caused drilling to go 
fo increasingly greater depths. Thus 
the number of wells to be drilled has 
had a steady increase through the 
years and drilling conditions have be- 
come progressively more severe. This 
coupled with the 
which are always unfavorable to deep 


economic factors 
drilling has kept large rigs in a con- 
sant evolution toward larger horse- 
1956 » 
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powers and faster hoisting speeds. 

Recently the very largest rigs have 
reached what appears to be a plateau 
for maximum horsepowers and fast 
hoisting speeds. Many improvements 
and refinements are still being made 
which will improve handling, de- 
pendability and durability, all of 
which will reduce drilling costs and 
increase productivity. 

For many years the importance of 
the mud pumps was not recognized. 
Some progress was being made in in- 


creasing penetrating rates by increased 
circulating rates, but this progress was 
not startling. It required bit improve- 
ments, including jet bits, the use of 
improved drill collar practices and 
more appropriate rotary speeds to 
maintain a favorable economic situa- 
tion. 


To evaluate the progress of the 
slush pump the following approxi- 
mate values are given. In 1928 the 
largest pumps delivered up to 225 
hydraulic hp. By 1935 this had grown 
to 350 hp. Principally because of the 
war larger slush pumps did not be- 
come available until about 1948. Dur- 
ing this interim it became general 
practice to overload slush pumps to a 
point where in the middle 1940’s the 
maximum slush pump _horsepowers 
were approximately 600. Thus in ap- 
proximately 20 years the slush pump 
size increased only threefold, and on 
the larger rigs, amounted to only 
one-half to two-thirds of the power 
made available for hoisting. 

At almost the same time that large 
pumps became available jet type bits 
were introduced and the role of the 
slush pump became drastically 
changed. The full effect of this change 
has not yet been realized. At this 
moment there is at least one drilling 
operation in which 1800 hp is being 
delivered by the slush pumps. Thus, 
in the last seven years the function of 
the slush pump has trebled again, 

The trend in large rig and pump 
designs today then is not to increase 
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FIGURE 2—Synchronized recording equipment on a gas engine driven rig records the engine 
vacuum, engine rpm, hook load, and drum rpm while coming out of the hole. In this manner 
the instantaneous effects of all hoisting functions can be studied. 


the maximum horsepowers used on 
rigs, but to stabilize the amount of 
horsepower used in hoisting and to 
use all of the rig’s horsepower in driv- 
ing the pumps. This requires improved 
rig arrangements and better means of 
applying the rig’s potential horse- 
power to the load through the use of 
hydraulic drives. 

In very recent months there has 
been a revival of electric driven rigs 
in certain horsepower packages where 
the use of high production electrical 
equipment has allowed electric drive 
to become competitive. 

A trend cannot be fully stated with- 
out some comment on the constant 
search for a revolutionary method of 
drilling oil wells. At this moment 
there are several promising develop- 
ments, but it appears they will not 
affect the drilling rig in principle and 
possibly not in size. 


Large Rig—General. The modern 
large rig varies considerably in ar- 
rangement because of local require- 
ments and user preference. Figure 1 
illustrates a typical large land rig of 
today. This rig utilizes up to 2000 
hp full hoisting and, thus is an ideal 
rig for drilling to the deepest known 
production and for even deeper ex- 
ploration drilling. 

The rig is arranged on three levels 
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so that a very high substructure can 
be used and the pump drives can 
still be maintained at a reasonable 
length. 

This extremely large equipment has 
been made readily transportable by 
the 


sectionalizing drawworks and 
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compound arrangement as is illus. 
trated in Figure 1. The drawworks js 
moved in two parts and in the com. 
pound each engine and its accessory 
equipment is moved as a single unit, 
By careful design the amount of work 
involved in joining these sections or 
in breaking them apart is minimized, 

The sectional compound lends itself 
freely to a variety of arrangements, 
As many as five 700-hp engines have 
been placed in back of this rig with 
as many as three pumps being driven 
from the compound. These arrange- 
ments have predominated on water 
locations where the perdiem ates 
have placed a premium on standby 
engines and pumps. The sectional 
drive groups have been so arranged 
that sufficient power is always avail- 
able to carry on drilling functions in 
spite of the expected down time on 
engines and pumps. 

The rig arrangement as shown in 
Figure 1 incorporates a_ separately 
driven pump which in this case in- 
corporates a two-speed drive. This 
arrangement adds to the assurance of 
always having pump capacity avail- 
able and through the two-speed drive 
adds greatly to the flexibility of this 
power. 


Hoisting Function. Design engineers 
have been forced to field testing to 
understand the problems involved in 
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RUNHING- IN TIME, SEC. 


FIGURE 3—This is a record of the same events as shown in Figure 2 as they occur while going 
in the hole with the drill string. 
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ilding large drilling rigs. Figure 2 
strates a typical study made on a 
ms engine driven rig while coming 
tof the hole. Synchronized record- 
ng equipment was used to record 
hook 


Mine vacuum, engine 
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load as measured by the dead line and 
rpm. Through the 
these instruments 
the instantaneous effects of all hoist- 
ing functions can be studied from the 
point of power generation to its appli- 


hoisting drum 


synchronization of 





"GURE 5—In contrast to the early drawworks of Figure 4, a modern drawworks is equipped 
"th gir controls, small pitch chains, an auxiliary brake has been added and the grooved hoisting 
drum is considerably longer. 
































FIGURE 4—A typical drawworks of the 1930’s. Note the manual controls, jaw clutches, large pitch chains and the extremely short drums. 


cation to the load. Through data of 
this type the design engineer can un- 
derstand the effects of acceleration, its 
resulting shock, and the manner in 
which power can be effectively ap- 
plied to obtain maximum speed in 
hoisting. 

Figure 3 illustrates events as they 
occur for the same stand of drill pipe 
as shown in Figure 2 while going in 
the hole. 

This information combined with 
hard earned experience has developed 
modern drawworks into a very rug- 
ged, but flexible piece of machinery. 
Figure 4 is a typical drawworks of the 
1930’s. Note the manual controls, jaw 
clutches, large pitch chains and ex- 
tremely short drum. 

In contrast, Figure 5, illustrates a 
modern drawworks utilizing air con- 
trols, air clutches, small pitch chain 
with the addition of an auxiliary 
brake and new proportions on the 
grooved hoisting drum. 

At one time the hoisting drum was 
made to fit the space left over when 
all of the rest of the drawworks had 
In today’s rig, the 


been designed. 
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FIGURE 6—A cross-section of a typical air operated low drum clutch. The entire end area has 
been used for an air piston to develop the necessary gripping power. 


hoisting drum gains first considera- 
tion. The size of the hoisting line has 
determined the drawworks size. The 
drawworks transmission is then pro- 
portioned to accommodate the drum 
conditions. 

In drum design extreme attention 
is given to the reeling of the line. The 
drum proportions are established so 
that for 


than three layers of line will be used 


normal conditions no more 
on the drum. Beyond three layers the 
succeeding layers tend to cut into the 
under layers thus damaging the line 
and, under high speed conditions this 
becomes extremely hazardous. 
Even 


tions it is necessary to use a part of 


with modern drum _propor- 
the first layer as the active line and 
drums. At 


erooving, 


this necessitates FTOOV ed 


the present, the type of 
tapered filler strips and riser strips are 
attaining a great deal of attention. It 
is possible that in the future enough 
will be learned to control the reeling 
of the drum onto the fourth or possi- 
bly the fifth layers. Then the drum 
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can be compacted and the drawworks 
made proportionately smaller. 
Without 


velopment of the modern drawworks 


friction clutches the de- 


would be impossible. Figure 6 illus. 
trates a typical air operated low drum 
clutch. A plate type clutch is used jp 
order to develop the necessary high 
torque. To obtain this amount of 
capacity it has been necessary to yp 
the entire end area of the clutch for 
an air piston to develop the gripping 
power. Normally the heat radiating 
ability of a plate type clutch igs Jow. 
but since the low drum clutch jg jp. 
volved only in slow speeds the inertia 
values involved in its clutching fune. 
of small magnitude. Thus. 
is of little consequence and 


tion are 
slipping 
heating is not a particular problem. 
A complete release is necessary when 
the clutch is disengaged and the posi- 
tion of the pressure and friction plates 
are controlled so that they will not 
rub when the drawworks is being used 
for high speed operations. 

The inertia in the high speed clutch 
makes it necessary for this clutch to 
slip a great deal during the engage. 
ment cycle. Thus, the problem of heat 
liberation was the first consideration 
this clutch. 
Open construction is used so that all 
in liberating 
The friction blocks are backed 
a fabricated structure that al- 
lows the free passage of air between 


in the development of 


areas will be effective 
heat. 


up by 


the friction shoes and the rubber dia- 
phragm. This allows the friction sur- 
faces to be operated at a higher tem- 


perature. 


Power Slush Pumps. As previously 
mentioned the importance of the 
slush pump has increased tremend- 


ously over the last decade. Because of 


FIGURE 7—Power frame of a large slush pump showing the lighter construction by the use of 
fabricated steel plate and steel casting. 
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increased capacity required the 


9 
se of the slush pump has grown con- 


erably. This has been a challenge 


the design engineer. The slush 
mp already was near the weight 
mit of portability and it does not 
ad itself to being sectionalized. 

One of the first moves in reducing 
f pump weight was to use steel for 


epower frame and for the fluid end 


stead Of Cast iron. Ficure 7 shows 


light construction of a power 
ame through the use of fabricated 


eel plate and steel castings which 


m the complicated contours. 
The crankshaft construction for 
sh pumps of the 1930’s and 40's 
ade a great contribution to drilling 
uipment because it was of a very 
sed and durable construction for 
ich roller bearings of the proper 
e were available from the bearing 
lustry. Unfortunately, because of 
overhanging cranks the main 
aing loads during a part of the 
mp cvcle amounted to twice the 
nnecting rod load and thus imposed 
avy loading on the main frame. 
With the crankshaft arrangement 
wn in Figure 8 the main bearing 
ds were reduced to a point where 
vy were no greate! than the con- 
ting rod load and at parts of the 
mp cvcle they are only half as 
as the connecting rod _ load. 
nmequently, the capacity of the 
mp could be doubled without in- 
aing the burden on the main 
This design also placed the 
n bearing in the side walls of the 
me where the loads from the main 
ing to the fluid cylinder could be 
amied in a straight line. This further 
dueed bending and reduced the 
wht of the frame. Special non- 
mduction connecting rod and main 


earings had to be developed which 


wreased their cost materially. This 
ieased cost has to be considered as 


‘penalty on light design. 


Figure 9 shows the simplicity of 


Usdesion due to all of the strength 


wmbers in this frame being in the 


side wall. The pinion shaft is sup- 
ted on only two bearings which 
‘located near the overhung load. 
reduce the shaft deflections at the 
tion to a safe amount the shaft di- 
ter is enlarged beyond that re- 
ted to work at safe stresses. 

Figure ‘ 


9 also illustrates the cross- 
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FIGURE 8—With present crankshaft arrangement, as shown, the main bearing load was reduced 
to the magnitude of the connecting rod. 

















FIGURE 9—A cross-sectional view through the pinion shaft of a large pump. Note that all 
strength members in this frame are in the outside wall. The pinion shaft is supported on only 


two bearings which are located near the overhung load. 
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BEARINGS FAILED 


FIGURE 10—Bearing life curve. A minimum 

life of 90 percent of the bearings is given a 

relative life of one. The average life however 
is much greater. 


head construction where a quill-type 
bearing has been utilized on the cross- 
head pin rather than the old plain 
bearing which has been standard for 
so many years. This bearing is a dou- 
ble bearing with the two outer races 
built integrally. This is to maintain 
matched the outside race 
which along with matched roller di- 
ameters will divide the load equally 
between these two rows of bearings. 
Since the value of a slush pump can 
be almost directly determined by the 
durability of its crankshaft bearings 
it would be well to dwell on this sub- 
ject for a moment. 


bores in 


First, the selection of the right type 
bearing is important. Since the load 
on all crankshaft bearings reverses in- 
stantaneously under full load a bear- 
ing of minimum radial clearance 
should be chosen. Some pump manu- 
facturers use tapered roller bearings 
as these can be preloaded and thus 
reduce the radial clearance to zero. 
This not only reduces the shock of the 
reversal, but more important, by pre- 
loading, all of the bearing rolls are 
kept in a true rolling position at all 
times. Thus when the reversal occurs 
and the load zone shifts from one-half 
of the rolls to the other half of the 
rolls instantaneously, the rolls coming 
into the load zone will be in a true 
rolling position and will present their 
entire length to the shock. 
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FIGURE il1—The load-life curve. This curve developed by bearing manufacturers’ is used tp 
determine the expected bearing life under various percentages of load. 


Roller bearings because of the na- 
ture and the lend 
themselves to extremely precise manu- 
facture both dimensionally and metal- 
lurgically and also to mass testing. 
Even with this extreme precision the 
life of bearings is widely dispersed. 
This is shown in Figure 10 where it 
will be noted that the minimum life 
of 90 percent of the bearings is given 
life The 
life, however, of all the bearings is 
5 times this amount, and the maxi- 
mum life reaches a figure of some- 


rated the slush pump life will have 
been reduced to 1.7 years, and over 
an eight-year period 47 percent fail- 
ures will have occurred. 


size of the parts 


It is assumed that to produce eight 
years of pump life it is necessary to 
chose a bearing life of 20,000 hous 
which is the minimum life of 90 per- 
cent of the bearings under a uniform 
100 percent load. When a variety of 
loadings, including a 120 percent load 
over 25 percent of the operating time 
occurs, and to still get satisfactory 
life from the bearings, it is necessary 
to operate part time below rated load 
In this particular case along with the 


a relative of one. average 


thing more than 20 times as much. 
This relative life relationship has been 
accepted by the entire bearing indus- 
try. Figure 10 does not indicate what 
the life might be of the early 10 per- 
cent failures, but these might be of 
extremely short duration and without 
any explanation. 


overload a 100 percent loading must 
be maintained for no more than 25 
percent of the operating time along 
with 25 percent operation at 79 per 
cent load and 25 percent operation 
The manner in which this is applied ” ” ain load. f 
to slush pumps is shown in Figure 11. When even higher degrees of loa¢- 
the load-life 
developed by the bearing manufac- 


‘This ts jen ita ae te ing occur it can be seen that even 
with some operation below nameplate 
rating the ultimate life of the pump 
will have been reduced in half. Sus 
tained loading at 140 percent of load 
will reduce the pump’s life to one 
third. If the nameplate rating of the 
pump were arbitrarily raised 20 per 
cent the pump’s expected life would 
be reduced to half and overloading 


beyond this point would create 4 


turer. In this figure the slush pump 
life has arbitrarily been chosen to be 
eight years, during which there will 
have been 10 percent bearing failures. | 
If this pump should be 20 percent 
overloaded it will be noted that the 
life of the pump will have been re- 
duced to 4.4 years and the number 
of failures during this period will have ‘ 2 fogs 
increased to 20 percent over an eight- *©™0US life condition. 
year period. Similarly, if the load Part 2 of this article will cover compoundin 


should be increased to 160 percent of of pumps, fluid drives and pump 
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What Causes Primary Cement Failures? 


Mud cake, cement channeling through the mud, and high fracturing and 
acidizing pressures are some of the reasons. Here are some suggestions on how to cor- 


rect these conditions. 


By G. C. MacDONALD, 

Zone Drilling Supervisor, 

Gulf Oil Corporation, Wichita, Kansas 
CoNTINUED FAILURES on cement 

jobs call for a further look at cement- 

ing, with emphasis on what causes 

these failures and 

these conditions. 


how to correct 

Two reasons seem to make a dis- 
cussion of cementing unnecessary—it 
has been discussed many times before 
and so many jobs have been per- 
formed the art should be well per- 
fected. 

But failures continue and the reve- 
nue loss is not limited to the mone- 
tary cost of repair work. Cement 
failures are often difficult and ex- 
pensive to repair and occasionally 
during the repair, producing capa- 
bilities of a well can be irrevocably 
damaged. 

Some of the troubles experienced in 
the use of cement underground stem 
from the fact that this is primarily 
construction material and is not too 
well adapted to oil well use. It falls 
far short of the requirements for an 
ideal product for oil well use but is 
the best material so far available. One 
of its disadvantages is its brittleness. 
It can be cracked and shattered by 
the vibrations of drilling tools, and 
fractured by explosives. Any crack 
in cement in a well bore destroys its 
usefulness because its only purpose is 
to prevent formation fluid movement. 
An exception to this would, of course, 
be cement placed to provide a footing 
lor a whipstock. Nearly all downhole 
cement that is used, however, is in- 
tended to prevent fluid movement. 

The one important set-cement char- 
acteristic is impermeability; strength 
is of no significance except as it is 


some indication of probable perme- 
ability. There are many materials less 
permeab!e than set cement, and some, 
which are in addition flexible, ad- 
hesive, resistant to corrosive fluids, 
unaffected by temperature extremes, 
etc. Many plastics would be preferable 
to cement in all respects except cost. 
Latex rubber around the shoe of a 
string of casing, firmly bonded to both 
the casing and the wall of the hole, 
would allow the drill pipe to rattle the 
casing indefinitely without cracking 
or loss of impermeability. 

Some cements fail rapidly when 
exposed to sulfate waters and so-called 
sulfate resistant cements are available 
for use where conditions warrant. If 
the cement behind Kansas casing 
strings through the Dakota sandstone 
did not deteriorate and allow the cor- 
rosive Dakota waters to act on the 
unprotected metal, there would not 
be the high incidence of casing leaks 
now experienced in strings set and 
cemented through the Dakota. 

However, neat cement is one of the 
best materials we can afford to put 
down the hole so it is well to make 
the best of it. Some plastics have been 
used in plugging off bottom water. 
For the moment however, we can 
neglect this limited use and consider 
ways and means of reducing the fail- 
ures experienced with common Port- 
land cement. 


The first step in such a program 
is a precise understanding of the per- 
formance expected of cement. In gen- 
eral, it must stay fluid for a predict- 
able time and long enough to permit 
its placement; it must extend com- 


pletely from the outside of the casing 
to the wall of the hole; it must solid- 
ify at a predictable time and harden 
rapidly thereafter into a homogen- 
eous, dense, impermeable body, and 
maintain that condition for the life 
of the well; and it must effectively 
resist external influences upon it. 
These requirements do not appear 
particularly rigorous, but an extension 
of this examination to include the 
people responsible for assuring the 
accomplishment of these desired ob- 
jectives is of value. 

The cement manufacturer provides 
a product which reacts in a predict- 
able manner in a gratifying large per- 
centage of instances. Although his 
product is subject to the variations 
inherent in his raw material, usually 
shale and limestone, or on the Gulf 
coast, oyster shells, his manufacturing 
controls are adequate to assure a rela- 
tively uniform product. The possibil- 
ity of a specific cement failure being 
due to faulty cement is extremely low. 
From that point on the possibility 
increases. 

Only two additional people are in- 
volved, the well owner and the ce- 
menter. The owner specifies the type 
and quantity of cement to be used, 
selects any admixes, and controls fully 
the downhole mechanical conditions. 
The cementer supplies and operates 
mixing and pumping equipment guar- 
anteed against break-downs and, in 
general, carries out the owner’s in- 
structions. The cementer’s contribu- 
tion to cement failures due to im- 
proper mixing or stoppage due to 
equipment breakdown, is somewhat 
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FIGURE 1—These charts show maximum mixing water for cement with resultant volumes and 
weights. 


higher than that of the cement manu- 
facturer, but still far below that of 
the well owner. 

Several years ago an attempt was 
made to find the answers to three 
questions: 

® How much water should be mixed 
with cement? 

@ What happens to the cement and 
water if too much water is used? 
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@ How much mixing water is used 
on normal routine field cementing 
jobs? 


It is well known that set cement 
strength is reduced as mixing water 
is increased, but strength is not of 
prime importance in oil well ce- 
menting. 

Only 2.1 gallons of water are re- 
quired to completely hydrate one sack 


SLURRY VOLUME 





of cement, additional water is re. 
quired to permit slurry handling. 
Most cementing tables are based on 
4.6 gallons of water per sack produc- 
ing 1.1 cubic feet of slurry per sack, 
There was good reason to suspect that 
even more water than this was actually 
being mixed in the field. The proper 
water-cement ratio is influenced by 
the fineness to which the cement js 
ground. Common portland normal} 
ranges from 1750 to 1900 square 
centimeters per gram specific surface 
area while high early cements are 
ground finer and slow setting cements 
are ground coarser. In order to elimi- 
nate the variables that would be in- 
troduced if more than one brand of 
cement were used, one cement manu- 
facturer was induced to set aside 30,- 
000 pounds of unground cement 
clinker and to grind it to predeter- 
mined finenesses and supply it to the 
project as and when needed. The 
cement was completely uniform and 
was ground to finenesses ranging from 
1100 to 2700 sq. cm. per gr. specific 
surface area. 

Wooden forms were constructed 1- 
inch thick, 12-inches wide and in 
lengths from 1 foot to 12 feet. It was 
thought that a 1-inch thick cement 
column would simulate downhole 
dimensions satisfactorily. Cement 
ground to finenesses was 
mixed with a wide range of water- 
cement ratios and placed in these 
forms. After 24 hours setting, one side 
of the form was unbolted and the set 
cement inspected. If the top of the 
set cement had settled and allowed 
free water to collect on top the ce- 
ment, it was considered that an ex- 
cess of water had been used to mix 
that particular batch of cement. The 
series of experiments continued until 
the proper water-cement ratio for 
each fineness of cement was deter- 
mined. Various admixes: of bentonite 
were also handled in the same way. 
See Figure 1. 


various 


Results of the work indicated 
that a relatively coarse grind cement 
of 1400 sq. cm. per gr. specific surface 
area should be mixed with 4.4 gal. of 
water per sack producing a slurry 
weight of 16.4 pounds per gal. A fine 
grind of 2500 sq. cm. per gr. should 
be mixed with 6.3 gallons per sack 
producing a slurry weight of 14.85 
pounds per gallon. The customary 
common portland grind of around 
1850 sq. cm. per gr. should be mixed 
with 5.2 gallons per sack producing a 


WORLD OIL « August 1, 1956 





slur! 
lon. 
exce 
wate 
set ¢ 
T 
inte! 
men 
is Us 
top 
forn 
no | 
trap 
The: 
nect 
was 
no | 
as \ 
wate 
gene 
some 
to 2 
wate 
man 
12-fe 
conr 
no i 
set 
pock 
the 
abov 
imps 
cem¢ 
to tk 
soun 
take 
of w 
exce: 
pock 
Tl 
mixi 
tine 
swer 
mixe 
meni 
state 
and 
ceme 
Eigh 
from 
ment 
sack 
28 t 
tions 
ceme 
job c 
was 
sack 
wate 
to 7, 
value 
Wate: 
jobs 
giver 


Aug 











jurry weight of 15.65 pounds per gal- 
ion. Any amount of mixing water in 
excess of these amounts allowed free 
water to accumulate in or above the 
set cement. 

The second question was equally 
interesting: What happens to the ce- 
ment and water if too much water 
is used. The excess water collected on 
top of the set cement in the short 
forms. It did not collect in the forms 
no taller than 6 feet, rather it was 
trapped in pockets in the set cement. 
These water pockets were not con- 
nected and above each the cement 
was firmly bridged so that there was 
no pressure on the water pocket such 
as would be required to force the 
water into the formation. The pockets 
generally were lying horizontally, 
some 3 to 5 inches long and from 1 
to 2 inches high. At extremely high 
water-cement ratios there were as 
many as three of these pockets in a 
|2-foot form. These pockets were not 
connected. Very definitely there was 
no indication that a channel in the 
set cement had been formed. Each 
pocket was separate and distinct from 
the other. The bridge of cement 
above each would have prevented the 
imposition of a pressure head on the 
cement sufficient to force the water 
to the formation, The set cement was 
sound and of good quality. It had 
taken unto itself the required amount 
of water and rejected the excess. The 
collected in isolated 


excess water 


por kets. 

The third question, “How much 
mixing water is used on normal rou- 
tine field cementing jobs,” was an- 
swered by continuously weighing the 
mixed cement slurry on 10 field ce- 
menting jobs in each of the following 
states, New Mexico, Kansas, Illinois, 
and Michigan. Samples of the dry 
cement were obtained for analysis. 
Eighty-six samples obtained 
from 6788 sacks of 13 brands of ce- 
ment. The cement slurry in one 700- 
sack job in New Mexico was weighed 
28 times during the mixing opera- 
tions, The greatest variation in water- 


were 


cement ratio during a single cementing 
job occurred when 4 percent bentonite 
was in the admix, and a typical 280- 
sack batch observed to have 
water-cement ratios ranging from 5.5 
0 7.9 gallons per sack. The higher 
value would have been proper, The 
water-cement ratio on neat cement 
Jobs was more uniform throughout a 
given job and nearly always within 


was 
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the proper range. Some instances of 
ratios around 6.0 gallons per sack for 
the entire job were encountered which 
was obviously too high. In general, the 
mixing procedures were reasonably 
satisfactorily, and there were only a 
few instances of excess water being 
used. 

The well owner is attempting to 
place cement between the casing and 
the wall of the hole under almost im- 
possible conditions. It is remarkable 
that the attempt is successful in such 
a high percentage of instances. If 
success results more frequently when 
the wind is blowing from the north 
or he is wearing a certain plaid 
jacket, he can easily become convinced 
that duplication of those success pro- 
ducing conditions are quite important 
each time a cement job is undertaken. 

Consider for a moment the product 
being used, the job it is expected to 
do, the conditions under which it is 
expected to succeed, and the hy- 
draulic principles which govern its 
behavior. Neither the mud in the 
hole nor the cement which must dis- 
place it is a true fluid, each is a sus- 
pensoid. That means that since the 
common laws of hydraulics apply to 
true fluids only, there is no mathe- 
matical basis for an approach to the 
problem of cementing. How serious 
is that? Well, wouldn’t it be conven- 
ient to know how fast cement would 
have to be pumped to develop turbu- 
lent flow so that it would rise behind 
the casing as a plug and displace all 
the mud ahead of it instead of chan- 
neling up through the mud. 

It is known that cement will flow 
through itself more readily than it 
will flow through mud. This means 
that at low pumping rates cement will 
establish a channel for itself through 
mud just large enough to carry the 
flow. As the pumping rate is increased 
the channel must increase its size to 
accommodate the flow. At some 
pumping rate it may require the en- 
tire space between the outside of the 
casing and the wall of the hole to 
carry the cement flow. This of course, 
would insure the displacement of all 
of the mud ahead of the cement: It 
would be helpful to be able to de- 
termine by calculations what those 
required rates would be. Possibly they 
cannot even be obtained with existing 
pumping equipment. 

Then again the physical character- 
istics of the mud in the hole have a 
bearing on the flow behavior of the 


cement. This is entirely separate and 
apart from the chemical effect the 
mud will have on the setting ability 
of the cement. The better the quality 
of mud in the hole at the time of ce- 
menting the less is the chance of a 
successful cement job. There is no 
problem at all connected with ce- 
menting a string of pipe in a hole full 
of water. The cement will displace 
water completely. The practice of 
mixing a few sacks of mud at total 
depth may increase the possibility of 
getting the logs and casing down, but 
the probability of a successful cement 
job decreases with every sack of gel 
mixed. Mud is a suspensoid and, 
hence, cannot be referred to as pos- 
sessing viscosity in the sense that a 
true fluid does. However, since the 
term viscosity is commonly accepted, 
it may be used for the purposes of this 
discussion of cementing. 


In turbulent flow, mud will have 
a viscosity of one, which is equal to 
water. As the rate of flow decreases 
to the point of viscous, or streamlined 
flow, the mud’s resistance to move- 
ment increases, which is another way 
of saying that it begins to exhibit vis- 
cosity. As the rate of movement fur- 
ther decreases the viscosity continues 
to increase until at very low flow rates 
it is almost a plastic. At complete rest, 
it develops gel strength and consider- 
able force is required to move it. The 
process is almost exactly reversed as 
the mud is placed again in motion 
and the rate of movement increased 
back up to the point of turbulent flow. 
It is obvious that it is impossible to 
discuss the viscosity of mud without 
including a statement of the rate at 
which the mud was moving at time 
the viscosity determination was made. 

The significant thing is that cement 
is expected to displace this mud ahead 
of it and completely fill the annulus. 
It has been clearly demonstrated in 
laboratory work that even low vis- 
cosity mud will resist that displace- 
ment mightily, thus causing the ce- 
ment to flow through the channels it 
has established rather than enlarge 
those channels by displacing more 
mud. There are a few things that can 
be done to aid the cement in its dis- 
placing job. One is the reduction of 
the viscosity of the mud either by 
chemicals or by placing it in motion, 
by pumping or with mechanical pad- 
dles such as scratchers, or by other 
means. 

Another method is to increase the 
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pressure on the cement channels suf- 
ficiently to cause them to expand to 
carry the flow and thereby displace 
more of the mud, Still another is the 
mechanical breaking up and disperse- 
ment of the cement channels by 
scratchers or similar devices. It is ap- 
parent that the cement has a pretty 
tough assignment in just displacing 
the mud ahead of it and unless the 
well owner makes some provision to 
assist it in its task, it may not succeed. 
In too many instances, it has been 
possible to circulate mud freely to the 
surface behind a supposedly cemented 
string of casing. 

A bottom plug ahead of the cement 
is intended to counteract this tendency 
of the cement in the casing by dis- 
placing all of the mud ahead of the 
cement. Unless this is done, the top 
plug will accumulate mud ahead of 
it and that quantity may be sufficient 
to fill the casing from the plug to the 
shoe or even farther. If the mud ex- 
tended past the shoe and up around 
the outside of the casing, a successful 
cement job would be highly unlikely. 


However, even if full displacement 
of the mud by the cement has been 
achieved, a successful cement job is 
not assured. The mud cake on the 
wall of the hole is there because water 
has been filtered out to the formation 
leaving the solids that were in that 
filtered water firmly plastered on the 
face of the formation. It won’t wash 
off, jet off, erode off, or stay off if 
mechanically removed as long as mud 
is still present; it will reform im- 
mediately. A cake will form even 
faster and thicker if cement is op- 
posite the formation. That is all to 
the good since a cement bond to the 
formation is one of the principal ob- 
jectives of the cement job. If the mud 
cake remains in place after the ce- 
ment has set, communication behind 
the pipe will almost surely result. 


Sometimes the cement job will 
withstand fracturing pressures suc- 
cessfully because the mud solids in 
the wall cake tend to bridge and re- 
sist mechanical failure. Acid is almost 
impossible to contain if a wall cake 
exists between the set cement and the 
formation. The best solution to this 
problem to date is the mechanical 
removal of the wall cake by scratchers. 
It doesn’t do any good to scratch the 
wall before cementing and then stop 
pipe movement while pumping ce- 
ment. A wall cake will reform im- 
mediately whether mud or cement is 
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opposite the formation. It is a good 
idea to have cement there to form 
the new cake when the mud cake is 
removed. 


In some areas where much better 
mud is needed than is normally used 
in Kansas, pulled strings of casing 
have been found to carry a heavy 
mud sheath on the outside. This con- 
dition has been considered sufficiently 
aggravated to prevent the cement 
from bonding to the pipe for the 
same reason the wall cake prevents its 
bonding to the formation. A common 
practice to combat this problem is the 
use of reciprocating scratchers float- 
ing on the pipe between stop lugs 
placed 15 feet apart. The normal re- 
ciprocating stroke is increased suf- 
ficiently to allow the scratcher band 
to scrape the mud from the pipe be- 
fore a stop lug contacts the scratcher 
and causes it to scratch the wall of 
the hole. Another technique is known 
as “post cementing scratching.” This 
calls for continued scratching after 
the plug is down until the pipe be- 
gins to drag excessively. It has been 
claimed that in a certain difficult 
area the use of this technique has 
produced a higher success ratio than 
any other. 

It is almost impossible to force 
cement between casing couplings and 
the wall of the hole if the casing is 
lying over against the wall. It is a 
good idea to hold the casing out 
away from the wall with some me- 
chanical device. An early attempt 
along this line in 1940 in Kansas was 
the use of a specially made oversized 
and externally fluted guide shoe and 
float collar fabricated for a string of 
514-inch outside diameter casing. 
Casing centralizers are now commonly 
used for this purpose. 

In Summary: Cement has diffi- 
culty in displacing mud from the 
hole. It cannot bond to the wall of 
the hole if it is prevented from con- 
tacting the wall by a mud cake. It 
cannot get between the pipe and the 
wall if the pipe is lying over against 
the wall. It is impossible to devise 
a cementing technique guaranteed to 
produce success every time, but it is 
possible to point out the need to avoid 
some practices which are almost cer- 
tain to cause failure. Modern com- 
pletion practices subject casing ce- 
ment jobs to stresses not previously 
imposed. Very probably some of the 
supposedly successful jobs of the past 
would fail if modern fracturing and 


acidizing completion techniques were 
attempted. 


One final note concerns the place. 
ment of a cement plug to shut of 
bottom fluid. Several years ago some 
experiments with a vertical glass tube, 
2-inch diameter and 18-inches } 
were conducted. The bottom was 
closed with a rubber stopper in which 
was inserted a short length of 44-inch 
copper tubing connected to a supply 
of air and water. Every kind of ce. 
ment slurry available was placed in 
the tube and either a small bubble 
of air or a few drops of water allowed 
to travel up through the slurry while 
it was setting. The rate of air flow 
was as low as one small bubble every 
4 or 5 seconds and the water flow 
was cut down to the rate of rise of 6 
feet in 24 hours. The cement set hard 
in all instances but there was a chan- 
nel through it sufficient to carry the 
flow of air or water without any rise 
in pressure on the supply. It was ap- 
parent that it would be impossible to 
shut off bottom fluid with cement if 
those fluids were rising through the 
cement while it was setting. It would 
seem advisable to have a hole loaded 
with fluid before attempting to place 
a bottom plug. In some instances it 
may be necessary to put pressure on 
a hole to prevent fluid from rising 
through the setting cement. 

There is no one technique or prac- 
tice, nor combination of several, which 
will insure a successful primary ce- 
ment job every time. The chances of 
success will be higher if all bad prac- 
tices are avoided. Some of the meas- 
ures intended to aid the cement in per- 
forming its job have been set out, but 
cementing failures must be expected 
even when all known good practices 
have been employed. Continued eéf- 
fort and thought should develop ad- 
ditional practices that will increase 
the percentages of successful jobs. 

It may become necessary to estab- 
lish upper limits of fracturing and 
acidizing pressures to avoid the crea- 
tion of communication channels be- 
hind cemented casing strings. If this 
becomes necessary, the effectiveness 
of fracturing may be reduced since 0 
many instances it is thought that high 
injection rates, with consequent high 
pressures, contribute significantly 1 
fracturing success. The need for a 
successful primary casing cement job 
is greater today than it was before the 
introduction of modern productivity 
stimulation techniques. | —The End 
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By J. A. MULLER 


Thermoid Company, Trenton, N. J. 


A ROTARY HOSE is usually sold with 
a guarantee of the minimum number 
of feet that can be drilled before fail- 
ure or replacement. This hose conveys 
drilling mud, under pressure, from 
the fixed standpipe to the swivel. The 
pressures are high (2500 pounds per 
square inch 
abrasive and contains hydrocarbons 
and other chemicals. In addition, the 
hose must withstand continual flexing 
and bending as the kelly is raised and 
lowered in handling thousands of feet 
of drill pipe. Attention to correct 
maintenance will add to hose life. 


the drilling mud _ is 


life Expectancy. A life expectancy 
of 45,000 to 60,000 feet of drilled 
hole per hose unit has long been a 
basis of service excluding accidents 
or operational abuse. With rotary 
hose made with integral couplings as 
August 1, 
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FIGURE 1—Steel pressure cables are wound precisely at carefully computed angle of lay, tension 
and spacing. Ends of cables are secured in coupling caps. 


How to Make Rotary 
Hose Last Longer 


It is designed for 45,000 to 60,000 feet of drilled 


hole and can last five times that long. 


shown in Figure 2, service life has 
been substantially prolonged, in many 
cases by as much as 500 percent of 
the above figures. 


Hose Construction. The most criti- 
cal parts of the rotary hose are the 
coupling caps at each end. It is not a 
difficult job to compute the number 
and diameter of steel cables required 
to withstand bursting at high pres- 
sures. It is, however, a difficult task 
to attach the hose itself to the cou- 
pling caps securely enough to achieve 
one integral unit. 

In the rotary hose, the steel cables 
served as the pressure-resisting mem- 
bers, the tube and fabric serve pri- 
marily to contain the mud and protect 
the cables. The steel cables (Figure 1) 
are wound in a spiral in two layers at 
a carefully computed and maintained 
angle of lay. The ends of the cable 
are drawn through slots milled into 
a solid piece of steel tubing and an- 
chored with set screws. The steel tub- 
ing extends beyond the slots a short 
distance. The outside end of the tub- 
ing is threaded to receive the coupling 
cap which is also threaded for at- 
taching to the standpipe and swivel. 
The result is an integral hose unit 
with coupling caps fixed by positive 
mechanical means to the hove proper. 

With the construction shown in 
Figure 2, the outside diameter of the 
hose at the coupling is only slightly 
larger than the OD of the hose 
proper. The increase in diameter is 
achieved gradually and smoothly 
without projecting ridges, flanges, 
bulging or sharp changes in diameter. 

No maintenance of the inner cou- 


~Fabric 
[ Outer Ply 


Coupling Cap First Spiral Cable Bonding 
or Scr Pressure Cable R 
Coupling Coupling Anchor Screws~ u \ pet Loyer 
Cap ‘ . 


Built in 







ae et 


“Wa /. meee 
: aed oe a 
name } 


ly} 





End Seal 
Integral Port / Full Flow 
of inner Liner inner Hose Body 





Cable Anchor 
Slots and Screws 


Weather Resistant 
Outer Cover 


Second Spiral 
Pressure Cable 


FIGURE 2—Steel pressure-resisting cables are drawn through slits milled from solid steel tubing 

and anchored by set screws. Tube and fabric plies serve primarily to contain drilling mud. 

Inner coupling projects beyond slots and is threaded to receive coupling cap. Inner tube lines 

inside of coupling and forms end seal with coupling cap. Full nominal inside diameter is available 

for unrestricted flow through coupling. Outside of hose at coupling is smooth and free of 
obstructions, bulges, flanges, bolts and sharp changes in diameter. 
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FIGURE 3—Rotary hose is protected in transit by heavy paper wrappings and wooden crate. Hose 
should be stored in crate in a safe place until actually installed. 


pling is required. It is completely 


sealed in as part of the hose. 


Rotary Hose Maintenance. Good 
maintenance of rotary hose begins as 
soon as it is received from the railroad 
or truck line. Rotary hose is wrapped 
with heavy paper and is shipped in a 
wooden crate (Figure 3) for maxi- 
mum protection in transit. If the hose 
is not to be used immediately, store it 
out of the sun in a safe place and 
leave it in the original wrappings and 
crate. 

When the hose is to be used, un- 
crate and unwrap carefully. Don’t 
slash at the binding with a knife, you 
may cut gashes in the new hose that 
will shorten its life. 

Care should be taken not to dam- 
age the threads on the coupling caps 
when transporting it to the drilling 
rig. 

Make sure the standpipe and swivel 
connections are tightly made-up on 
coupling caps. The hose is built to 
withstand working pressures up to 
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2500 psi, but the couplings them- 
selves must be tight and secure. 

Avoid excessive twisting of the hose 
when connecting to the swivel and 
the standpipe. Turn the couplings, 
not the hose. Too much twisting will 
tend to strain and separate the spiral 
pressure cables from the rubber in 
which it is embedded. 

Rotary hose is flexible and is nor- 
mally operated in a loop supported 
by the swivel and the standpipe. How- 
ever, do not bend the hose beyond the 
normal bending radius which is ap- 
proximately one foot for every inch 
of inside diameter. For example, 
rotary hose with an inside diameter 
of 31% inches should not be bent into 
a curve of under 3'4 feet in radius. 

Cuts or worn spots in the cover 
should be repaired by painting with 
one of the various rubber cements 
available. 

Because rotary hose of this design 
is used in the drilling of more than 
one well, care should also be used in 


disassembly, moving to the new rig 
and re-assembly. Although the hose 
has two layers of steel cable in the 
carcass, it can be crushed by placing 
heavy machinery on it. Avoid drag. 
ging the hose over rough ground or 
pieces of sharp metal. The steel pres. 
sure cables are protected by several 
plies of fabric and rubber which are 
normal 


resist abrasion 


and abuse. However, if the cover lay. 


designed to 


ers are worn or cut through, moisture 
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will reach the steel cables and corro- 
sion will begin. 


Specifications. The coupling is usu- 
ally furnished with 2¥-inch, 3-inch 
and 34-inch ID hose in 50 to 60 foot 
lengths for rotary hose applications. 
It is also used in 10-18 foot vibrator 
lengths on drilling rigs to connect the 
mud pump and the fixed standpipe. 
In this application the hose acts as 4 
vibration dampener and has reduced 
pipe breakage and loosened connec 
tions. It also permits connecting the 
pump and standpipe without precisé 
alignment. —The End. 
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What items can be controlled? Who controls them? 


How You Can Control Lifting Costs 


The field man is the 


key. His ability to diagnose trouble and use engineering specialists for technical details 


will get the job done. 


by H. L. BILHARTZ, President 


Production Products, Inc., Dallas 


To CONTROL 
must understand first what they are. 
What parts are subject to control. 
Who controls them and how. These 
are the items which together spell... 


LIFTING costs, one 


cost reduction. 
Lifting 


merous 


costs are defined in 
First, 


defined in the broadest possible sense. 


nu- 


ways. they may be 


That is, assume an established com- 
pany. This company wants to con- 
therefore, 


tinue in business, it must 


always spend money to replenish its 
reserves. It must explore, must 
acquire land, and must drill its share 
of dry holes. Obviously, it must drill 
its share of producing wells. Such 
wells then must be operated until they 
reach a. point of nonprofitable re- 
turn. All these factors, including over- 
head for the overall operation, must 
be included into the total cost of lift- 
ing oil, 

Since “finding costs,” used in the 


broadest sense, are a matter of how 
much management is willing to 
spend, these items will be omitted 
from further discussion with a gen- 
eralization that must majors keep 
plowing back all surplus beyond nom- 
inal earnings. 

Lifting costs, as used in further dis- 
cussion, are therefore a summation of 
all other costs of operation. The va- 
riation in these costs is considerable, 
limited on the upper side only by the 


This can be 
controlled 


Coordinates the activities of 
the engineer and field man 
and acts upon the proposals 
and evidence which they 


‘SUPERVISOR 


bad operation. 


supply. 
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Has direct contact with the 
operating equipment and will 
notice first the symptoms of 


A technician or specialist 
who can diagnose the symp- 
toms presented by the field 
man and propose a remedy. 
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margin of profit a given operator de- 
mands in order to continue opera- 
tion. 

It, therefore, follows that a con- 
siderable portion of the potential oil 
reserve is lost by high lifting costs. 
This lost reserve, to some extent, is 
inherent to the problems of an area 
of operation. For instance, based on 
present knowledge and conditions, it 
is more expensive to produce in the 
Gulf of Mexico than in West Texas. 
All other factors being equal, this 
means the reserves to be lost in the 
Gulf will be greater than in West 
Texas. To a lesser degree, the same 
problem of lost reserve lies within the 
West Texas area itself. Herein lies the 
challenge to both technical and op- 
erating personnel. 

To better understand both the 
problems and the challenge, one may 
look at lifting costs percentage-wise 
in the breakdown conventionally used. 

Range 


Usually A Fair W. 
Encountered Tex. No. 


Classification of 
Expenditure 
Direct Lease 


Operating Cost 20-30% 23.0% 
District Overhead 4- 8% 4.6% 
Depreciation of 

Equipent 11-20% 15.9% 
Intangible Write-offs 10-30% 27.6% 
Engineering 2- 4% 2.7% 
Administration 4- 8% 6.8% 
Scientific (which in- 

cludes research, 

etc.) 1Y%- 2% 1.9% 
Tax (Omitting 

Income Tax) 15-35% 17.5% 


Considering that the weighed aver- 
age lifting cost, that is, after royalty 
oil is deducted for its free ride, is 
approximately $1.40 to $1.50 per 
barrel in West Texas, we have some 
rough “ball park” numbers that may 
be used in the individual’s role of 
controlling lifting costs. 

Which of these items do employes, 
as working individuals, have some 
part in? Where can they control lift- 
ing costs? 

Certainly they have definite and 
immediate bearing on the direct lease 
operating costs. Additionally, but to 
a lesser degree, they exert some de- 
gree of control on other items which 
make up lifting costs. 

It may be said that production 
men have far more to do with lifting 
costs than they, and in many in- 
stances their management, generally 
think. For instance, the pumper by 
his very manner of operation of 
equipment causes costs to be acquired 
and accumulated which have a direct 
bearing on the selection and the de- 
preciation of the equipment he uses. 
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Leaving this for the moment, most 
production men exert relatively direct 
control, to some degree or other, on 
approximately 30 percent of the total 
lifting costs. 

The simplifying assumption may 
be made that the only lifting costs 
over which he exerts any control are 
the lease operating costs. Using estab- 
lished averages, this becomes approxi- 
mately 33.4 cents per barrel (that is, 
$1.45 x 23 percent). Many wells or 
leases exceed this number. It is in 
these areas where individual effort 
will generally produce most immedi- 
ate and most satisfying dividends. 

Considering that many leases in 
some of the older fields have pro- 
duced in excess of 1 million barrels of 
oil, it can be seen that even a cent per 
barrel reduction in lifting costs be- 
comes significant from the standpoint 
of the costs over which production 
men exercise control. 


What are some of the factors that 
make lifting costs excessive? 


1. The type of production—that is, 
whether it is primary or secondary— 
flowing or pumping. All of these, of 
course, affect the dollars spent per 
barrel. Although an individual’s con- 
trol is limited here, he does influence 
projected lifting costs. For instance, 
the manner in which a well is oper- 
ated can delay the installation of ar- 
tificial lift equipment. 


2. The equipment installed on a 
lease is an important factor. Poorly 
designed or sized equipment can raise 
costs to the extent that premature 
abandonment of reserves results. Fre- 
quently field men have little direct 
say about the equipment to be in- 
stalled. 

Rather, they are given certain 
equipment and it is their job to see 
that it is used to the maximum ad- 
vantage. This last point is the key— 
to its maximum advantage. Realize 
here, however, that they do have 
much to do with the creation of ex- 
pense and with obtaining data on 
cost experience of various operating 
problems. 

These data are relied on by those 
who do select the equipment. If field 
personnel, through lack of knowledge 
or lack of appreciation, or lack of 
application, have caused excessive 
lifting costs with a given piece of 
equipment, this experience then in- 
fluences the selection of other equip- 
ment. 


On the other hand, if they haye 
kept the cost down with certain 
equipment, they are thereby exerting 
an influence favoring the selection of 
the type of equipment which’ they 
have operated in the past. Thus, an 
inescapable factor in the selection of 
equipment is past field experience, 


3. The supervisor, the engineer, 
the field man—strangely enough ex- 
perience has shown that in the realm 
of a field man’s control of costs, the 
largest single factor of influence js 
himself. The manner in which he 
operates, his general knowledge, his 
attitude, all these constitute the phase 
that he can do something about im- 
mediately. He does not have to check 
with others; he does not have to win 
by recommendation or proof. He has 
a direct, immediate effect on control 
of costs. 

The engineer is his technical sup- 
port. To work together with him is 
basic. Lack of cooperation or discre- 
tion on either side will defeat the 
purpose of both. 

Perhaps the simplest illustration 
would be to assume an experimental 
electrified lease. This program has 
been worked out by the Engineer on 
paper and Management has bought 
it on a trial basis and production per- 
sonnel are operating it. They may 
know little about the technical aspects 
of the problem in general except that 
it appeals to them. They don’t have 
to fool with cranky engines, they 
don’t have to contend with sand 
being taken into intakes and cutting 
out engines, or cold weather which 
might cause difficult starting prob- 
lems. The idea is appealing. Often 
the operating man doesn’t really 
realize that momentary electrical de- 
mand has anything to do with costs. 

To save time, to save being out in 
the cold or the wind or the rain the 
night before, he may cut off the 
power at the master switch. He may 
come out the next morning and in 
one moment throw the master switch 
to turn the entire lease on in one 


operation. In so doing, he has run 


the entire month’s electrical bill uf 
inordinately high. 

Electric power rates are frequently 
computed on the basis of “demand. 
That is, the maximum power used 
for any 15-minute period during 4 
month. Therefore, if, for just one 19- 
minute period, he turns on all electric 
motors on a lease, the demand that 
month will be a maximum; hence, 
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the bill that month will be higher 
than had he run the motors for an 
equal period but over a prorated, 
staggered schedule. 

In one company, this problem was 
recognized and discussed with the 
engineers. They successfully demon- 
strated to field personnel the influ- 
ence of demand and thus effected a 
saving of $5000 in one year’s opera- 
tion of three leases. This saving, inci- 
dentally, was the deciding factor in 
continuing an electrification program 
that otherwise would have _ been 
abandoned. 

To illustrate, let us assume a 16- 
well lease which each well is 
capable of producing its calendar-day 
allowable in eight hours. The monthly 
allowable can thus be produced in 
240 hours of pumping. This could be 
spread over the month at 8 hours per 
day, accomplished in ten days by 
continuous pumping, or scheduled at 
an intermediate rate determined by 
producing-day allowables. 


on 


On one actual power contract, the 
basic rate is 1 cent per KWH plus 
$1.25 per KW demand rate. If each 
well on the hypoethetical lease is 
equipped with a 20 HP motor draw- 
ing 15 KW under normal load, the 
basic power consumption per well is 
3600 KWH per month, at a cost of 
$36 per month, or $576 monthly for 
the lease. As shown in Figure 1, the 
total power cost can reach $876 per 
month if all 16 wells are pumped 
smultaneously for any 15-minute 
period during the month. If, how- 
ever, the production is scheduled in 
such a manner that no more than 
eight motors are running during any 
[5-minute period, power cost for the 
lease will be $726 per month. It is 
possible to reduce this figure to 
$688.50 per month by staggering 
schedules so that no more than six 
motors run simultaneously. 

Other contracts call for a_ basic 
KWH rate plus a demand rate which 
may cause the minimum power cost 
to fall at various levels of load. An 
optimum schedule should be worked 
out in each case to insure operating 
at minimum power cost to pump the 
required number of hours. 

It may be seen that the field man 
carries the primary, ground level re- 
sponsibility, He is also the primary 
Source of He, and he 
alone, personally observes on-location 
happenings. 

A fundamental part of his respon- 


information. 


August 1, 1956 » WORLD OIL 















a 
900} 
z 800F 
2 
°o : 
< 700F DEMAND - RATE 
4 PREMIUM 
J 600} 
3 BASIC POWER COST STE00 KWH 
ra) 
§ S500}L 
° POWER CONTRACT TERMS: 
13) 
ae FOF 1¢@ PER KWH PLUS 
Ps $1.25 PER KW DEMAND 
2 300} 
200} 
100 F 
i -_ -_" i ‘7 A s ‘a ie ie i én i i i. 4 
\ 2 3 4 5 6 ' 8 a 10 i" oa 4 «615 16 


NUMBER OF WELLS PUMPED SIMULTANEOUSLY 


FIGURE 1—Relationship between wells pumping and power costs. 


sibility is to act as a liaison between 
the property, the engineer, and the 
supervisor. He must make every effort 
to rule out personal prejudice and, 
where possible, must minimize reli- 
ance on memory. He must organize 
his observations so that they are fac- 
tual and supported by concrete data. 

He is the first man to provide in- 
formation that is later used to com- 
pute costs and diagnose troubles. He, 
and he alone, knows these basic facts. 
He, and he alone, can pass these basic 
facts on at a time when they are 
useful, when they can avoid expendi- 
tures. If he fails, management must 
wait until the failure has occurred 
and cost accumulations force a solu- 
tion to the problem. 

Therefore, by a good job or a poor 
one, he helps or hurts his company’s 
competitive position. No one can take 
his place, no one can make an intelli- 
gent decision without his contribu- 
tion. His attitude controls the part he 
plays, it makes him good or it makes 
him poor, Frequently, there is the 
attitude that oil producing techniques 
are fixed, This is not true. The entire 
field of oil production is dynamic 
and it is dependent on many things 
besides obvious physical factors. It is 
based on the many things that change 
the force of these physical factors. 

For instance, if through proration 
or limited producing capacity the life 
of physical equipment must be ex- 
tended to 30 or 40 years instead of 
salvaging it after five or ten, changes 
in attitude concerning equipment and 
producing problems must be made. It 
must not be said that because some- 


thing was done this way several years 
ago, it must be done this way today. 

It is true that “necessity is the 
father of progress.” The changing 
conditions force greater progress in 
advancing technical tools which can 
direct the industry to a more eco- 
nomical way of conducting its busi- 
ness. The development of these tools 
gave birth to the Production Engi- 
neer. The tools he uses are sometimes 
difficult to follow. It is a purpose of 
oil well lifting schools to orient field 
men to many of these tools, They will 
hear discussed the dynamometer, the 
sonolog, corrosion coupons, chemical 
treatment and cathodic protection. 
There are hundreds of other special- 
ized tools and methods. 

No one man can be an expert in 
all of them—particularly, a producing 
man who has to go about his business 
of producing oil. When can he have 
the opportunity or the time to even 
read all the articles published on the 
various subjects, much less undertake 
time-consuming creative work in 
their further development? Yet he is 
the man who must, in the final analy- 
sis, resolve the new ideas to applica- 
tion for more profit. He, and _ his 
technical men, are at their best when 
they work as a team. 

Compare the technical staff with a 
medical clinic. Normally one does not 
try to learn the specialty field of 
medicine. Rather, a general practi- 
tioner would be consulted who fre- 
quently either refers one to, or he in 
turn confers with, a specialist. Most 
people are usually content to take the 
doctor’s word for the why of ailments 


Production Section * 127 

















and the how of remedying them. 
There is little question about the fact 
that any good man can become an 
expert in any given field if he takes 
the time, devotes the effort and pays 
the price to do so. 

It is equally unwise for one to 
spend a company’s resources to be- 
come expert in a specific field unless 
they choose to have him become an 
expert in it. Normally, this is not 
expected of field personnel. True, he 
needs to understand the problems in- 
volved, but his responsibility is to see 
that after the diagnosis, all technical 
advancements are profitably applied 
and carried out in his operation. 

If there are those, within a com- 
pany or elsewhere, who have made it 
their profession to be expert in some 
field in which a field man needs help, 
he should use them. They, in turn, 
can help him help himself. His atti- 
tude in receiving the man with the 
strange tool, and who is asking ap- 
parently stupid questions, can fre- 
quently be a rung in his ladder of 
success. 

Considerable discussion has been 
given to the fallacy of trying to be- 
come, or pretending to be, an expert 
in the numerous specialized fields of 
oil production. This does not mean 
that should 
everything he can about his business. 
between 


one neglect learning 


There is a vast difference 
becoming an expert in the technology 
of a pumping unit and sucker rod 
design and understanding the basic 
elements of design and operation. It 
is a full-time job for a working man 
to simply keep up with and maintain 
a speaking acquaintance with the 
most recent technical advancements. 

The most that can be expected of 
the layman is recognizing when to 
call the doctor. This in itself is in- 
valuable. In the reading of trade 
journals, and in listening to and dis- 
cussing problems, one learns when 
and how to profitably employ the 
specialists or the specialists’ tools to 
best advantage. 

There is nothing more fatal in the 
effort of controlling lifting costs than 
not to recognize problems. 
Recognition of a problem is not sim- 
ple, because too frequently the field 
man looks at many problems as nec- 
esssary about which nothing 
can be done. Therefore, the recogni- 
tion of a problem about which some- 
thing can be done demands initiative. 

As an example, consider corrosion. 


costly 


evils 
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If one adopts the attitude that cor- 
rosion is simply the wearing out of 
equipment, that he can do nothing 
about it but replace equipment as it 
goes out, he is increasing lifting costs. 
If he adopts the attitude that he 
must go through all the trial and 
error that people before him have 
gone through, he is increasing his 





ERRATUM 
An error appeared in the article 
entitled “Cathodic Protection 


Reaches Up to Cover the Splash 
Zone” by Maurice A. Riordan, June, 
1956, WORLD OIL. A statement 
on Page 256 read: “Of the various 
materials investigated, mats and 
wrappings which involve discontinu- 
ities, partial surface contact or ex- 
tensive surface preparation fulfill the 
requirements.” This should have 
read: “Of the various materials in- 
vestigated, mats or wrappings which 
involve discontinuities, partial sur- 
face contact or extensive surface 
preparation do not fulfill the require- 
ments.” The words “do not” as 
written in the author’s original manu- 
script were inadvertently omitted 
from the published article. 














lifting costs because he must experi. 
ence the mistakes which those people 
before him made. He is treating with 
materials they have found to be in- 
effective in certain correlative ep. 
vironments. 

If he ignores the problem until jt 
is with him, he has not taken adyan. 
tage of an industry history which js 
available to him, and he has again 
increased his lifting costs, It is rare 
indeed if he is having an industry 
experience no one else has had be- 
fore. He should be on the alert for 
abnormality, for symptoms, He 
should take action early as a result of 
this recognition of symptoms. He 
should point them out to the people 
who must aid him, who must help 
him make decisions. 

Once again, it may be seen that 
the field man must provide a recogs 
nition of symptoms. He must supply 
supporting data to diagonse trouble 
before costs become excessive. The 
field man must organize his work so 
that his presentation of observations 
is factual and that it is supported by 
limited, concrete data which he has 
available at the time he reports. That 
these data will be used to anticipate 
costs which are justification for pre- 
ventive or remedial work, is obvious. 
If he recognizes a problem, if he 
seeks competent, specialized advice, 
and faithfully exeeutes remedial 
practices, he is a good man to have 
around—he is a good man to pr0- 
mote. 

Few employers expect production 
men to diagnose technical data and 
to handle, without assistance, highly 
complicated problems. It is equally 
true that employers do not expect the 
specialist to tell the field man how to 
exercise general control over his oper- 
ations. Only through education, 
whether in production short courses, 
or in the school of experience, can 
he come to recognize the early symp- 
toms of problems and recognize the 
true significance of them. 

Through education, he learns to 
present symptoms and _ supporting 
data. Through education, he knows 
what generalized tools and people are 
available to seek help from. 

Through education, he can effec: 
tively execute recommended action. 
The first step in this process of edu- 
cation is a recognition on his part that 
he is the fundamental variable in con- 


__The End 


trolling lifting costs. 
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National Rapid Mechanical Filters are National Filters are furnished in the 
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A Residual mud, on the face 
of the bore and in the for. 
mation pores, causes unde- 
sirably high break-down 
pressures. 


B The use of a mud acid 
spearhead, to disintegrate 
such residual mud, facili- 
tates injection. 


C Formation fracturing may 
be accomplished at lower 
surface injection tempera- 
tures. 








FIGURE 1—Lower break-down pressures resulting from proper use of mud acid is one technique which helped in this area. 


Panhandle Gas Well Fracturing Pays Off 


Successful results achieved in the Hugoton field warrant a close look at 
the techniques and treatments used there. 


By R. D. DAVIDSON 


Dowell Incorporated, Borger, ‘Texas 


OuTSTANDING INCREASES are being 
obtained from gas producing wells in 
the Hugoton field, as a result of the 
successful application of fracturing 
treatments, Modern mixing and 
pumping equipment plus a variety of 
fluids have contributed to this success. 
For maximum effectiveness each 
treatment is adapted tc the individual 
well requirements. Certain general 
treating practices, however, are widely 
applicable throughout the Hugoton 
field. A desc ription of these practices 
and a summary of the results offer 
proof of the success of this operation. 

The Hugoton field covers an area 
extending south from Southwestern 
Kansas, through the Oklahoma Pan- 
handle and down into the Panhandle 
of Texas. The field is approximately 
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40 miles across, east and west, and 
200 miles north and south. The wells 
produce gas from the Herrington, 
Krider, Winfield, and Fort Riley for- 
mations at depths from 2500 feet to 
3000 feet. Bottom-hole temperature is 
approximately 90° F. to 100° F. and 
bottom-hole pressure from 375 to 410 
pounds per square inch. 

Generally, the formations in the 
field have low permeability, 1 to 5 
millidarcys; average porosity of 10 
percent to 17 percent; and solubilities 
varying from 25 percent to 90 per- 
cent, in 15 percent hydrochloric acid. 
Listed below are fairly representative 
X-ray analyses of the formations as 
they appear in the center of the field: 


Herrington 
Dolomite (CaCO;*MgCoO;) ....... 75% 
Alma GQuartl (SIE) ssccs sc. c wees 10% 


Anhydrite (CaSQi) «so... ds svlcoens 10% 
Feldspar type minerals ..........-+- 5% 
Krider 
i ere Perr 20% 
yg a: eer eee 55% 
Vl SPP TeTeeT Cre TT 5% 

Illite (2K,0*3MgO* ALO;° 
24SiO, ¢‘12H:O) Trerrerrey ir. 10% 
Feldspar minerals .........2seeee: 10% 
Winfield : 
| POT eee ee. 70% 
Alcha Queatts «4.2 600.0 scigieew een 15% 
PND eich wcscca Gees oT 5% 
See ee rere 57% 
Feldspar minerals ........-++++++% 5% 
Fort Riley 
i errr re 85% 
Mipha Quarts .......sscewsueeomn 10% 
_ BREE ereere er rere 2.5% 
Feldspar minerals .........-+++++: 2.5% 


In the edge wells, the tail-end min- 
erals remain about the same, with de- 
creasing amounts of calcareous mate- 
rials and increasing silicates. The 1 
solubles, throughout the whole field, 
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Gulfco experience and progressiveness save 
you time . . . keep you out of trouble... 
save you money. 






FORGED STEEL 
WELL HEAD EQUIPMENT 
.. + for Safety 





August 1, 1956 » WORLD OIL 








— 
—— 


x 


a =e ——— 
SPN ee 
EDRbr asc 





= 





eS 


NZL Siete 







= =, ta 4 


" When 


AANA 
TSize 


you get 
Gulfco Xmas Trees 


... you get at no extra cost the advantages 


that result from Gulfco’s 35 years’ of experi- 
ence and progressiveness. 


Gulfco pioneered, and has the most suc- 
cessful experience in, forged steel fittings 
. . . assures a large safety factor for either 
shock pressures or even flow. 


Gulfco Trees won't leak, because they 
are machined with extreme accuracy, and 
because they are thoroughly tested on our 
own testing rack before leaving the Gulfco 


plant. 


Gulfco Trees assure you time-saving 
interchangeability on the lease, because 
accuracy within very close tolerances is 
obtained through careful gauging at each 
stage of manufacture, and an exacting 
inspection before shipment. 


See Gulfco 20-page section in 
Composite Catalog 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 
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are quartz and the feldspar minerals. 

Silicate thor- 
oughly proven themselves both in 
acidizing and fracturing treatments. 
Swelling has been reduced 10 to 25 


control agents have 


percent, using these agents. 
A great the old 
were completed with open hole. This 


number of wells 
makes maximum response to treat- 
ments rather difficult, since the Fort 
Riley formation breaks down first and 
accepts most of the fluid. At the pres- 
ent, however, the Fort Riley is seldom 
opened since it carries water through- 
out practically the whole field. Pipe is 
now being set in the top of the Win- 
field, and the Winfield drilled open 
hole. 

In preparing a well for a fracture 
completion, the casing shoe is usually 
squeezed to insure a good separation 
between the Winfield and Krider for- 


mations. The major problem with the 
advent of fracturing in this field was 
communication between zones. 

Fracturing treatments have been 
made using acid type gels, thickened 
retarded acid, thickened regular acid, 
and thick oil. The larger percentage 
of fracturing treatments have been 
made with acid-type gels. These gels 
are usually 10 per cent acid strength. 
This allows for faster breakout of the 
gel and consequently a more rapid 
clean up. Average volumes of the frac- 
turing treatments are 5,000 to 10,000 
gallons, as compared to 15,000 to 30,- 
000 gallons of acid generally used in 
a completion. 

While one operator, in particular, 
uses a straddle packer, and fractures 
down tubing into the Winfield and 
Krider formations selectively, most 
fracture treatments are performed 


TABLE 1 
ACID GELS 


Production 
Before 


Production 


Volume After 





Show of Gas 
1,841 Mcf 
Show of Gas 
Show of Gas 


10,000 gals. 
7,000 gals. 
5,000 gals. 
8,500 gals. 


9,121 Mcf 
11,389 Mcf 
3,190 Mcf 
4,630 Mcf 





These wells were all new wells. 
shut-in, 20 minute blow down. 


Production figures were based on a 24 hour 


FRACTURING TREATMENTS USING THICKENED RETARDED ACID 





Production 
Before 


| 
| Volume of 
Fracturing 
Fluid 


Production 
After 





1,854 Mcf 
16,217 Mcf 
20,282 Mcf 


5,500 gals. 
8,000 gals. 
8,000 gals. 


19,173 Mcf 
22,274 Mcf 
23,951 Mcf 





These were old wells. 
to three acid wash treatments. 
in, 20 minute blow down. 


The fracturing treatments were followed by from one 
Production figures were based on a 72 hour shut- 


FRACTURING TREATMENTS USING THICKENED REGULAR ACID 





Production 
Before 


Volume of 
Fracturing 
Fluid 


Production 
After 


down the casing with both zones 9 
Injection rates of 12 to 20 barrels 
per minute for down casing jobs, have © 
been deemed very satisfactory. Forty. | 
sixty mesh Ottawa sand, in the con. j 
centrations of 1 to 2 pounds per gal. 

lon, is generally used. 

Characteristic results of fracturing 
treatments using various fracturing 
fluids are shown in Table 1. 7 

It is impossible to judge from these © 
results the merits of each fracturing F 
fluid. Some of the wells were edge 
wells, while others were in more pro- 7 
lific areas. Rather, the purpose is to | 
show that fracturing, in the basic § 
sense of the word, has and will stim. 4 
ulate Hugoton gas field production. : 

The following information deals" 
with fracturing the deeper gas and gas 
distillate wells of the Oklahoma Pan 
handle. While three different areas 
are considered, the producing zones 
are of the same general nature. The 
three areas are: the Keyes, Oklahoma, 
area in Cimarron County, the Cam.) 
rick Pool of southeastern Texas 
County, and the Mocane Pool in) 
northcentral Beaver County. The pro 
ducing formation is generally called 
the Morrow Sand. ‘ 

The upper Morrow is a true quart- 7 
zitic sand, grading into a more limey | 
sand to the bottom of the section, 
Permeabilities vary from zero in the} 
lower Morrow to as high as 1200 mil- 
lidarcys in the upper Morrow. How- 
ever, the higher permeabilities are the 7 
exception, with most cores checking 
from 5 to 70 millidarcys. Porosity runs> 








929 Mcf 
207 Mcf 
Show of Gas 


4,000 gals. 
6,000 gals. 
6,000 gals. 


9,095 Mcf 
5,037 Mcf 
3,624 Mcf 





These were new wells. 
20 minute blow down. 


Production figures were based on a 72 hour shut-in, 


SAND FRACTURING 





| 
| 


Production 
Before 


Volume of 
Fracturing Production 
Fluid After 





800 Mcf 
600 Mcf 
3,500 Mcf 


6,000 gals. 1,900 Mcf 
5,600 gals. 9,000 Mcf 
8,000 gals. 7,000 Mcf 


These were new wells. Production is based on stabilized blow down. 
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R. D. DAVIDSON graduated 
from the University of Okla- 
homa in 1951 with a B. S. de 
gree in petroleum engineering. 
He joined Dowell Incorporated 
after graduation and has served 
them as a junior engineer, serv 
ice engineer and sales engineer. 
At present he is petroleum engr 
neer for Southwest Kansas and 
the Texas-Oklahoma Panhandle 
area. 
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EFFECT OF MUD ACID ON MUD CAKE PERMEABILITY 

















ae BEFORE MUD ACID 
MM AFTER MUD ACID 
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FIGURE 2—The use of mud acid increases the flow of fracturing fluids into the formation reducing the hazard of screen-outs, 


as high as 28 percent, with solubilities 
varying from 0 to 20 percent in reg- 
ular acid, and up to 45 percent in 
mud acid. 

The sand ranges in depth from 
4400 feet in the Keyes area, to 6800 
feet in the Mocane area. Bottom hole 
temperatures range from 120° F, to 
140° F., 
hole pressures vary from 825 psi in 
the Keyes area to 1700 psi in the 
Camrick and Mocane areas. 


according to depth. Bottom- 


Few cores have been taken from the 
Morrow; and the bottom hole infor- 
mation is still not certain, however, 
an X-ray analysis of the sand in the 
Keyes area showed the following: 


Alpha Quartz (SiO.)............. 87% 
Amorphous (Silicates)............ 8.8% 
Kaolinite (Al,O; * 2SiO, * 2H:;O)....2.2% 
Dolomite (CaMg (COs):).........2.0% 


While the formation varies some- 
what from one area to another, this 
analysis could be considered fairly 
representative of the composition of 
the rock. 

All the Morrow sand wells are 
drilled to total depth with rotary, pipe 
set through and perforated. From 12 
to 50 feet of perforations are usually 
sufficient to cover the producing 
zones. 

The original treating technique, 
used in these fields, was to fracture 
down tubing under a packer. This 
was due to the higher treating pres- 
sures expected. The trend now is more 
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to down-casing jobs, allowing reduced 
pump pressures and higher injection 
rates. , 

Acid-type gels have been used al- 
most exclusively, with a few gelled 
kerosene jobs. Not only do the acid 
type gels result in treatments at lower 
pressures, but the results have been 
better. Practically all treatments in 
these areas have ranged between 10,- 
000 and 20,000 gallons. Because of 
the tight condition of the formation, 
40-60 mesh sand is used. A typical 
treatment consists of : 


500 gallons Mud Acid 
10,000 gallons 72% acid gel (contain- 
ing silicate control agent) 

15,000 Ibs. 40-60 mesh sand 

The fracturing fluid is usually dis- 
placed with kerosene or diesel fuel. 
The spearhead of mud acid has 
proven to be a very important factor. 
(Figure 1.) First, it cleans up the pay 
face and critical area, allowing for 
reduced treating pressures; and sec- 
ondly, it serves the purpose of estab- 


lishing fluid flow into the formation 
before the sand-laden material hits, 
thereby reducing the hazard of screen- 
outs. (Figure 2.) As tight as the sand 
formation is, screen outs are unusual. 

Injection rates vary from 4.5 to 7 
barrels per minute down tubing, and 
from 11.5 to 20 bpm down the casing. 
Treating pressures usually are 2500 
to 3000 psi down casing, but up to 
5000 psi down tubing. 

Productivity of the Morrow sand 
is erratic. Most operators approach 
each well from the standpoint that it 
is a wildcat, even though it is offset- 
ting a producing well. While results 
have been phenomenal in many cases, 
dry holes frequently occur around and 
in between excellent producers. Typi- 
cal results of fracturing treatments in 
the Morrow sand are shown in Table 
2. Since acidizing has practically no 
effect on the Morrow sands, it can be 
seen that fracturing has been an im- 
portant factor in stimulating produc- 
tion from this formation. 




















TABLE 2 
ACID-TYPE GEL—FRACTURING’ FLUID 
Production Production 
WELL Before Treatment After 
“hee 24,793 Mcf | 15,000 gals. w/15,000 Ib. Sand 58,000 Mcf 
Ot tiioail 3,000 Mcf 3,000 gals. w/ 3,000 Ib. Sand 13,800 Mcf 
ys neciakdis 4,000 Mcf | 20,000 gals. w/14,500 Ib. Sand 110,000 Mcf 
ooh cchealls 6,700 Mcf | 10,000 gals. w/10,000 Ib. Sand ,000 
| Seine ADE 500 Mcf | 10,000 gals. w/20,000 Ib. Sand 21,000 Mef 
Ponies. ly 750 Mcf | 10,000 gals. w/10,000 Ib. Sand 8,500 Mcf 
—The End 
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What About Variable Cycle Pumping ? 


Here are both sides of the picture. Weigh the advantages and limitations 


and then make your own decision. 


By NEWTON W. WICKERSHAM 
§, C. Carter Company, Inc. 
Los Angeles 


WHAT IS VARIABLE cycle hydraulic pumping? How can 
it help my operation? 

A simple explanation of the variable cycle and a 
presentation of some advantages and limitations of this 
principle in hydraulic pumping will provide the answers. 
Cost, maintenance, and downhole problems are con- 
sidered for your analysis. 


|. Variable Cycle Defined and Contrasted 

With Crank or Beam Cycle 

The term “variable cycle” is applied to a stroke cycle 
where the upstroke and downstroke velocities are inde- 
pendently variable, but substantially constant during each 
part of the cycle. Thus, with a hydraulic pumping unit 
employing this principle, the upstroke may be at a slow 
uniform rate of speed and the downstroke at a fast 
uniform rate, as illustrated in Figure 1. This is in con- 
trast to the cycle employed in conventional pumping units 
where upstroke and downstroke are performed,,in the 
same length of time and where, in the case of crank pin 
cycle units, the vertical velocity in each direction accel- 
erates from zero to a maximum and decelerates to zero. 
This cycle is illustrated in Figure 2. 


ll. Application in Hydraulic Pumping Units 
For Stripper Wells 
Such units consist essentially of a piston within a 
hydraulic cylinder which actuate’ a string of sucker rods 
connected to the bottom hole pump. Hydraulic fluid is 
pumped under the piston by a constant displacement 
pump. The rate of delivery of the power pump regulates 
the speed of upstroke. Fluid is exhausted from under the 
piston during the downstroke, throttled to any desired 
velocity. The downstroke may be as rapid as friction 
will permit, with the rods falting freely and checked 
gently at the end of the stroke, or,else the downstroke 
time may be lengthened as required, by restricting the 
flow. It is thus possible to vary both speed of upstroke 
and speed of downstroke within a wide ranges A unit 
embodying this principle is illustrated at Figure 3. Such 
units customarily employ either 6-foot or 10-foot stroke 
lengths and are designed for operation at speeds, varying 
with the different models, of up to 4.6 strokes per minute. 
Various types of mountings are available, Some mount 
directly above the production tee; some are elevated and 
mounted either on the production tee or on the casing 
head flange: others are pedestal mounted. 
Continued on Page 138 
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Schematic diagrams showing representative stroke cycle 
characteristics . . . 





Solid Lines — Upstroke \ 
Hatched Lines- Downstroke \ 
Stroke \ 
Length \ 
\ 
\ 
\ 
\ 
\ 
\ 
~ Total Cycle Time > 








FIGURE 1—Variable cycle hydraulic pumping unit set for slow upstroke 

and relatively fast. downstroke. (1) Upstroke occupies a major portion 

of total cycle time. (2) Upstroke vertical velocity is considerably slower 

than downstroke vertical velocity. (3) Vertical velocity is substantially 
constant during each part of stroke. 


\ 
Stroke \ 
Length 4 


_ —_ 


Ls intienninnliiinae Total Cycle Time —_—_—_—>| 


FIGURE 2A—Crank or beam type pumping unit. (1) Time for up- 

stroke is identical with time for downstroke. (2) Vertical velocity for 

both upstroke and downstroke accelerates from zero to a maximum at 
mid-stroke, then decelerates to zero. 
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FIGURE 2B—Counterbalanced hydraulic pumping unit. (1) Time for 
upstroke is identical with time for downstroke, (2) Vertical velocity is 
substantially constant during each part of cycle. 
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Streamlined for Action 
COOPER Medel TR 


Truck Powered Servicing Units. pl 


Model TR UNITS are available in Single or Double Drum in 
models. Four sizes are available, with BRAKES: 42” dia. 2 
x 8” width: 38” dia. x 8” width: 36” dia. x 6” width: 32” th 
dia. x 6” width. m 

The proper size unit for servicing any depth of 214” = 
tubing up to 10,000 feet. 

Units are designed for mounting on any suitable stand. 
ard truck. 
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@ There are reasons why more COOPER SERVICING UNITS 
were preferred than any other make in 1955. May we show you 
what makes them so good. 















YWICK FACTS 


About COOPER Model TR Unit 


|. Modern design, sim- 
plicity of operation and 
maintenance, fewer work- 
ing parts. 

2. Power transfer to winch 
through helical constant 
mesh oil bath gears and 
torque tube drive to coun- 
tershaft — runs quietly, 
requires no adjustment, 
eliminates high speed 
chains and heavy guards. 


3. Torque tube drive per- 
mits correct positioning of 
units on truck for proper 
and legal axle weight dis- 
tribution. 


, Truck bed, winch, com- 
plete winch drive in- 
cluding power divider, 
quickly removable as a 
single unit for inexpen- 
sive remounting. 


5. Choice of platform or 
ground controls, with the 
truck clutch and transmis- 
sion gear shift controls 
conveniently located at 
operator’s position. 

6. Full air friction drum 


clutches are self-adjusting, 
smooth operating, have 





long lining life and each 
has ample capacity for 
maximum rated line pulls. 


No reeving sheave re- 
quired, drums positioned 
so lines go direct to mast 
crown, better spooling, 
less line wear and _ less 
maintenance. 


8. Simplified maintenance 
— prelubricated, sealed 
bearings used where pos- 
sible, grease fittings locat- 
ed on exterior of frame 
for easy access, sectional 
cowling quickly remov- 
able. 


9. Brakes — removable 
rims, center anchored — 
dead-end equalized, self- 
energized, smooth and 
powerful holding action, 
positive release, one point 
adjustment. 


Ample clear bed space 
for tools and equipment. 


Complete accessory 
equipment for single and 
double drum models, 
including single or twin 
pole pipe mast, telescopic 
derrick, rotary drive, etc. 
















































P. O. Box 1890 TULSA, OKLA. 


Branches: Houston, Odessa, Los Angeles, Olney 








VARIABLE CYCLE PUMPING continued 
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HYDRAULIC PUMPING UNIT USING THE VARIABLE 
CYCLE PRINCIPLE AT WORK ON A STRIPPER WELL. 


Ill. Here are the 


The advantages of a hydraulic pumping unit employ- 
ing the variable cycle principle fall into two classes— 
those common to hydraulic pumping units in general 
and those which arise from the variable cycle. 


ad\ 





2. In 
1. Advantages of hydraulic units in general include: hyd 
(a) Reduced rod stress and longer rod life due to wit 
steady polished rod velocities, relatively steady van 
loads, and fewer reversals, resulting from long slow (a) 
strokes. 
The considerably longer sucker rod life which 
has been observed where hydraulic pumping units 
are used, is attributable not only to decreased 
number of work cycles, as compared with conven- 
tional short-stroke pumping, but also to the dif. 
ference in vibratory motions. 
(b) Decreased wear of bottom-hole pump and tubing 
due to fewer work cycles with the longer strokes, 
(c) The longer stroke produces a higher compression (b) 
ratio which tends to minimize factors which result 
in gas locks. 
As the sucker rod pump acts, to a certain extent, 
as a compressor, the clearance space and length of 
 , 
IV....and the | lim 
Limitations on variable cycle hydraulic pumping units cycle 
for stripper wells are: applic 
1. Limitations of Load—Strokes per minute are neces- 2.1 
sarily low due to the slow upstroke generally employed. loads 
Rod and fluid loads are limited to the lifting capacity — 
of the hydraulic cylinder. As net piston areas are in- oe 
creased for more lifting capacity more actuating fluid is pump 
required per stroke of equal length and strokes per cartal 
minute for a given power pump delivery are reduced range 
accordingly. Hydraulic pressures employed in such units in ger 
are generally less than 750 pounds per square inch, which applic 
is another limiting factor. For these reasons, the variable og 
with | 





V. How to use it... 


The variable cyclé hydraulic pumping unit ‘is a useful 
addition to previous production tools. For applications 
within their range, such units are an efficient and eco- 
nomical means of producing stripper wells. 
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advantages... 


stroke determine the compression ratio, With the 
longer stroke of hydraulic pumping units the clear- 
ance space is a relatively smaller part of the stroke. 


2 In addition, use of the variable-cycle principle in a 
hydraulic pumping unit to obtain a long slow upstroke 
with relatively fast downstroke points to other ad- 
vantages: 

a) Close control of pumping rate and of fluid level 
to accord with the producing capacity of the well 
and avoid an overpumped condition of fluid pound. 

The speed of upstroke can be readily reduced, 
as required, by decreasing the rate of delivery of 
oil under the piston in the hydraulic cylinder, The 
downstroke can be made relatively fast. This per- 
mits pumping on a 24-hour basis of wells which 
would otherwise pump off, and permits very close 
control of the rate of production. 

Constant flow from formation into well bore is 
approached more closely, as the plunger upstroke 

occupies more of the stroke cycle time. This would 
tend to reduce the factors which produce sanding- 
up conditions. 


—_ 


b 





(c) With slow, constant upstroke speed of the plunger, 
at a rate within the producing capacity of the well, 
filling of the barrel is more complete and there is 
less evolution of free gas within the barrel, resulting 
in increased volumetric efficiency. As, with the 
Variable-Cycle principle, the downstroke can oc- 
cupy a relatively smaller portion of the cycle time, 
slower upward plunger speeds are possible and 
these effects are therefore more pronounced. 

The factors of close control of pumping rate 
and of fluid level, aproach to constant flow, and 
more complete filling of the pump barrel make for 
more efficient production. It is suggested that 
pumping in this manner should also tend to greater 
ultimate recovery from the formation. 

(d) Where heavy viscous fluids are produced, the 
variable cycle principle functions to advantage in 
reverse. The upstroke can be made relatively fast 
to accord with well producing capacity and the 
downstroke made relatively slow to accord with 
the slow fall of the rods. 





+ 


limitations .. . 


cycle hydraulic pumping unit does not have as wide an 
application as conventional units. 

2.Limitations of Initial Cost—Where polished rod 
lads are quite light, beam type units will generally be 
priced lower than hydraulic units presently available. 
Likewise where large volumes are to be handled, con- 
ventional pumping units or counterbalanced hydraulic 
pumping units will generally be more economical than 
variable cycle hydraulic pumping units. Within the 
range they serve, variable cycle hydraulic pumping units 
in general compare favorably in price with, and for some 
applications, are lower in price than, conventional equip- 
ment. A concrete foundation is generally not required 
with such units, 


3. Limitations of Horsepower Requirements—As the 
variable cycle principle generally uses a slow upstroke 
with relatively fast downstroke, and this would be nulli- 
fied to the extent that counterbalance were employed, 
power requirements of such pumping units are somewhat 
greater than with counterbalanced units. 

4, Maintenance—Hydraulic pumping units require 
somewhat more maintenance than conventional units. 
However, the typical pumper after a few hours of in- 
struction and a short experience should have no difficulty 
in handling these units as they are simple in design. On 
the other hand, repair and servicing of sub-surface equip- 
ment is apt to be materially less where such units are 
installed. 
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Filtration and storage: Supply and return water is mixed in this baffled 20,000-barrel storage pit. Two 1000-barrel wood tanks serve as storage 
after the water is tiltered through five rapid sand filters in the background. 


Good Engineering Pays Off 


In Osage County Water-Flood 


A delayed five-spot plan of operation moves into its second stage of oper- 


ation after a 410,000 barrel addition to initial production. 


By J. D. WALTERS 
Sunray Mid-Continent Oil Company 
Tulsa 


SunrAY Mip-ContInent Oil Com- 
pany digressed from the accepted 
practice of drilling oil and water in- 
jection wells simultaneously by devel- 
oping the Bartlesville sand on_ its 
solely owned Flat Rock block of leases 
for water-flood operation in accord- 
ance with the delayed five-spot plan of 
operation. The project located in the 
Flat Rock oil field, Osage County, 
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Oklahoma, lies just six miles north of 
Tulsa, From all indications, a greater 
ultimate oil recovery can be expected 
from the delayed plan than would 
normally be rocovered from a five- 
spot pattern flood. 

Water injection started in Novem- 
ber, 1952. Production was boosted 
from 90 barrels per day to a peak of 
1350 barrels per day. 


At the end of September, 1955, the 
oil rate was 12 times what’ it would 
have been under continued primary 
operations, 

Primary Development and Pro- 
duction History. The first Bartles- 
ville sand oil well in the Flat Rock 
block of leases was completed on No- 
vember 4, 1903. Of 105 wells com- 
pleted for production from the Bartles- 
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ville sand found at about 1400 feet, 
95 were plugged prior to water-flood 
operations. Initial production of the 
wells ranged from 10 to 120 barrels 
per day natural, Production was also 
obtained from wells completed in the 
Big Lime, Burgess and Wilcox forma- 
tions underlying the project. 

Primary production for the Bartles- 
ville sand from an estimated 880 pro- 
ductive acres totaled about 5,770,000 
barrels, or 6550 barrels per acre, from 
1906 to date of water injection in 
1952. Records fail to reveal produc- 
tion and sales of oil from the property 
yntil 1906. 

In the spring of 1926 Barnsdall Oil 
Company (now Sunray Mid-Conti- 
nent Oil Company) injected gas into 
a selected well for gas storage pur- 
poses. Commencing in the spring of 
1927 a second well was used 2! 
years for gas storage purposes. Produc- 
tion statistics indicate a normal de- 
dine trend with little, if any, indicated 
increase in oil production due to the 
gas storage system. A systematic gas 
injection program using four wells was 
instituted in 1929. Dry gas from a 
gasoline plant located on the proper- 
ties was injected at about 60 pounds 
per square inch into these wells plus 
two wells drilled specifically as gas in- 
ection wells in 1930. A 6-inch vacuum 
was also maintained on the producing 
wells. Injection of gas was stopped in 
1952. Increased oil due to the gas in- 
ection program has been estimated to 
be about 106,000 barrels. 


Water-Flood Development. Spac- 
ing for primary development was not 
uniform. Consequently, very few of 
the wells existing at the time water- 
flooding was instituted could be used 
nan over-all pattern flood plan. Five 
lime water injection wells drilled in 
ooperation with Winona Oil Com- 
pany along the north and west lines of 
their NW/4 NE/4 Section 9 made up 
sunray Mid-Continent’s pilot flood, 
which in effect was a staggered line 
ive. Water injection in the pilot 
injection wells was commenced on 
November 29, 1952, subsequent to 
ombining nine quarter section leases 
omprising 1440 leased acres as one 
lease. 

No new oil wells were drilled dur- 
ig the pilot flood phase. The existing 
ion-pattern oil wells were retained as 


wells. Subsequent to being stimu- 








ated, they were plugged and aban- 
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doned with cement at the undertaking 
of the first extension to the pilot flood. 

The indicated success of the pilot 
operations resulted in various phases 
of extension development which was 
commenced in November, 1953. For 
economic reasons and because it was 
believed that a higher flood efficiency 
would be obtained, a delayed develop- 
ment five-spot plan of operation was 
initiated in the first extension. In this 
program water injection wells were 
drilled, water injected, and fillup ob- 
tained with an accompanying build up 
of reservoir pressure comparable to 
primary conditions before the pattern 
oil wells were drilled. 

The project now contains an esti- 
mated 372 acres developed for water 
flood, 40 Sunray Mid-Continent oper- 
ated water injection wells, and 58 oil 





wells of which 26 oil wells have bene- 
fited from flood stimulation, 


Structure. The Bartlesville sand is not 
a single continuous horizon, but is 
made up of several sand lenses. The 
upper part of the Bartlesville forma- 
tion consists of thin sand streaks inter- 


bedded with shale. 


From correlation of several electric 
logs definite stratigraphic horizons 
and shale breaks may be correlated 
throughout the field. One of these 
shale breaks separates a thick bottom 
clean sand section from the upper 
sand lenses. The structure of the top 
of the lower main Bartlesville sand 
lense is shown in Figure 1. The 
structure of the base of the Bartles- 
ville sand is shown in Figure 2, These 
structure maps cover only three of 
the nine quarter section block of 
leases. The development to date has 
been confined to the three quarter sec- 
tion area. These maps show two high 
areas, the highest of which is the top 
of the Bald Hill Dome in the NW 
corner of Section 9, where the Bartles- 
ville sand having been an entire gas 
cap is now a depleted gas sand. 

As shown in Figures 1 and 2, the 
structure of the Bartlesville formation 
in the center of NW/4 Section 9 con- 
stitutes a saddle. The base of the sand 
structure falls from about minus 590 
in the NW corner of Section 9 to 
about a minus 730 in the center of 
Section 4, and a minus 710 in the 
southwest corner of NW/4 Section 9. 


Reservoir Data. The net sand thick- 
ness for the portion of the project de- 
veloped for water-flooding is 41 feet. 
Core analysis on cable tool and rotary 
cores taken in most of the water injec- 
tion wells showed an average porosity 
of 18 percent for the net permeable 
sand subjected to water injection. 
Permeability to air for this same sec- 
tion averages 55 millidarcys. Average 
well permeability ranges from 17 
millidarcys to a maximum of 110 mil- 
lidarcys. Interstitial water saturation 
is about 25 percent of the pore vol- 
ume. Produced oil gravity of the 
Bartlesville sand is 32.5 API. 

The best oil saturation from core 
analysis on cable tool and rotary cores 
is found at about minus 600, Interpre- 
tation of the core analysis and electric 
logs indicates an oil water contact at 
about minus 660. 

A gross sand isopach map of the 
lower main Bartlesville sand body is 
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FIGURE 1—Flat Rock field, Osage County, 
Oklahoma—T20N—RI12E. Structure—Top of 
lower main Bartlesville sand body. Contour 
interval = 10 feet. 

shown in Figure 3. Gross thickness of 
this sand body varies from 30 feet toa 
maximum of 67 feet in the flood area. 
The greatest areal extent of the thick- 
est part is found in the NW/4 Section 
9. Ironically, it lies within the saddle 
portion of the two high areas previ- 
ously discussed. 


Electrical Log Cross-Section. An 
electrical log cross-section of the Bart- 
lesville formation appears in Figure 4. 
This shows the relative position of the 
over-all Bartlesville formation and 
lower main sand body in individual 
wells with the correlative Bartlesville 
zone top, shale break separating the 
lower main sand body from the upper 
portion of Bartlesville formation, top 
of oil pay, and oil water contact of 
minus 660. The trace of cross section 
A-A’ appears in Figure 3. The lower 
main sand body in water supply well 
S-2 and injection well W-38 on the 
extreme left is made up of an oil 
water transitional zone. In the next 
two wells, W-30 and W-21, the lower 
main sand body lies in the gas cap sec- 
tion of the field. Core analysis indi- 
cated no commercial oil saturation in 


144 « Production Section 


the entire Bartlesville formation, Ip 
adjoining Well W-23, the bottom sand 
body constitutes a depleted gas-oil 
transition zone. The lower main sand 
in oil Wells 31 and 32 and water in. 
jection Well W-12, located in the 
center of NW/4 of Section 9, is all oj] 
sand. However, the top portion of the 
sand has a possible depleted oil section 
due to gravity drainage, 

The lower main body turns com- 
pletely to water farther down struc. 
ture in wells not included in the cross 
section. In several of these wells, the 
Bartlesville sand above the indicated 
correlative shale break provided pri- 
mary oil production. Several down 
structure wells completed for primary 
production never penetrated the lower 
sand body. Many of the old wells 
were never completely drilled through 
the lower sand body and often pene- 
trated only 10-20 feet of the 60-foot 
body depending on structural position, 


Water Injection Wells. Majority of 
the water injection wells were drilled 
with rotary tools and cased with 414- 
inch outside diameter casing set in the 
top of the lower main sand body with 
about 75 sacks of cement, Several 
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FIGURE 2—Flat Rock field, Osage County, Oklahoma—T20N—RI2E. Structure—base of 
Bartlesville sand. Contour interval = 10 feet. 
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down structure wells were cased higher 
in order that water could be injected 
into the upper section which turns 
into oil sand down structure. Cable 
tools were used to drill the cement 
plug, to clean the sand face, and for 
plug back operations where shale sec- 
tions were cut below the sand body. 
All wells were plugged back to about 
9 to 5 feet from bottom of sand. 

Although the lower main sand body 
turned into an oil-water transition 
zone or complete water zone on the 
down structure, it was exposed to 
water injection. If only the pay sand 
portion of the lower body had been 
exposed to water injection, it was be- 
lieved the water would not have been 
confined to that portion since the 
vertical permeability of the sand was 
nearly the same as the horizontal. 
Accordingly, the oil-water transition 
or water zones were considered in the 
injection rates and required fill up. If 
they had not been considered, then a 
slower rate of injection into the pay 
section only and distributed over the 
gross sand body section would have 
resulted in a longer flood life and loss 
of water-flood reserves. 

Most of the wells were electric 

logged, cored and analyzed. None of 
the injection wells were shot since it 
was desirous that the correlative shale 
break previously discussed and shown 
in Figure 4 not be fractured from a 
shot. If it were fractured, loss of in- 
jected water into the upper barren gas 
sand would result in uncontrolled non- 
uniform flood fronts, loss in reservoir 
pressure and ultimate recovery from 
the lower sand body. 
New Oil Wells. Sixteen oil wells 
drilled under the flood program were 
completed with 52-inch OD casing. 
None of these wells were shot for rea- 
sons discussed under water injection 
wells. All of the old producing wells 
utilized in the flood pattern had been 
shot upon initial completion. It was 
found necessary to drill several old 
wells deeper to expose more of the 
lower sand body. In each case a string 
of 5Y%-inch OD casing was run and 
cemented as the 65-inch casing in 
these wells was usually set 50 to 100 
leet above the top of the oil pay. 

Several of the new wells were not 
drilled completely through the lower 
sand body and were stopped at about 
minus 650 feet to 660 feet. This was 
done to prevent exposing the lower 
water sand in the producing well. The 
lower sand body would be filled up 
and reservoir pressure built up more 
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FIGURE 3—Flat Rock field, Osage County, Oklahoma—T20N—RI12E. Gross sand isopach of 
lower main Bartlesville sand body. Contour interval = 10 feet. 


quickly if it were exposed in injection 
wells. With the oil-water transition 
and water zones shut off in the pro- 
ducing well, the advancing oil and 
water would have to cone at the pro- 
ducing well. This would tend to create 
a resistance to fluid flow over the en- 
tire sand body and necessarily require 
that a larger percentage of all fluids be 
made to pass through the pay sand 
and oil-water transition zone by the 
aid of vertical permeability. 

Several five-spots contain 1 or 2 in- 
jection wells in which the lower sand 
body is barren gas or depleted oil sand 
section. In the other wells in the five- 
spot, this sand body is made up en- 
tirely of oil pay. Consequently the 
development and operation of the 
project has been an interesting but 
complex one not frequently encoun- 
tered. 


Water Supply. Supply water for the 
water-flood operations is obtained 
from two 2900-foot supply wells com- 
pleted in the Arbuckle lime and 
Roubedeaux sand formations. The 
water from the 900-foot thick water 
bearing formation contains hydrogen 
sulfide. Total solids run about 182,000 
ppm and pH is 6.4. 


The wells were completed with 

85-inch OD casing set at 2050 feet, 
the top of the Arbuckle. The wells 
were acidized with 5000 gallons of 20 
percent HC]. They are equipped with 
35-inch tubing and submergible pumps 
with 150 horsepower electric motors, 
each capable of producing approxi- 
mately 12,000 barrels of water per 
day. 
Oil Gathering System. Individual 
lead lines with connections at a cen- 
tral header facilitate the testing of 
wells. These lines also serve as the oil 
gathering system. Majority of the 
wells under stimulation are tested once 
a month. 


Water Injection Systems. Supply 
water from each well is pumped 
through two forced draft aerators in 
series to a baffled 20,000-barrel stor- 
age pit. The pit is lined with 1-inch 
thick asphalt strips. The return water 
from the free-water knockouts and 
heater treaters is aerated and mixed 
with the supply water in the pits, The 
mixed water is then pumped through 
five 10-foot by 5-foot—40 psi rapid 
sand filters into two 1000-barrel clear- 
water storage tanks. 

Eight horizontal triplex pumps, 
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FIGURE 4—Shows the relative position of Bartlesville formation and lower main sand body in individual wells. 


driven by 70-hp electric motors, pump 
water from the clear-water storage 
tanks to six combination high and low 
pressure water injection manifolds, 
located at separate points in the proj- 
ect area. Six of the pumps deliver 


psi; the other two deliver about 13,000 
barrels at 650 psi making a total of 
28,000 barrels of water per day. 

The high- and low-pressure mani- 
folds equipped with gate valves and 
meters enable easy regulation of the 


Note correlative shale break. 


and monthly injection volumes for the 
forty injection wells in operation. 
These manifolds readily allow switch- 
ing from the 650-psi system to the 
1050-psi system to facilitate maintain- 
ing constant injection rates. This type 
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FIGURE 5—Flat Rock block water-flood. Performance of oil wells—NW/4 Sec, 9. 
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; Body can accommodate 

any size positive choke 
e to 1” or adjustable choke 
e up to %” opening. 


Hard faced 1” valve seat 
is replaceable to permit 
complete renewal of 
valve in five minutes. 


True valve-type gate is 
hard-faced for long life 
under severe conditions. 


Ball thrust bearing as- 
sures easy operation un- 
der highest pressures. 
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Producers have made the O-C-T Type “JE” the largest selling 
flow control because it helps them reduce both first cost and 
maintenance expense. It is the only flow control on the market 
that gives you the advantage of both a choke and a true 
valve-type gate assembly and seating arrangement. 

The O-C-T type “JE” Flow Control is available through any 
Christmas tree manufacturer or through more than 700 supply 
store locations. 






















Wo casing string too long... 
OIL CENTER TOOL Co. | HM 


P.O. Box 3091, Houston, Texas ae a He 





Export Representatives: Sterling Areas Le Grand, 
nutcliff & Gell, Ltd., Rochester, Kent, England The O-C-T C-19 


South America—East West Oiltools, C. A., Del Lago Casing head can support 

Hotel Maracaibo, Venezuela Address Export In- the longest strings with 

eg ealagiaa Countries to P. O. Box 3091 ; complete safety. It is the | 
safest, most economical 

deep well casing head 

you can buy. 
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FIGURE 6—An over-all picture of the flood activity. 


fewer pumps and saves in electric 
power costs. 

Automatic devices on each pump, 
clear water storage tanks, and pits 
permit a more efficient operation of 
the water plant system. 

Production Equipment. Prior to 
water-flooding the oil wells were 
pumped off central powers by Okla- 
homa type rod line jacks. These 
powers and jacks were replaced with 
individual special water-flood pump- 
ing units equipped with time controls 
and driven by 10-hp electric motors. 
Water Injection Performance. I[ni- 
tially most of the injection wells re- 
quired a well head pressure. Pressures 
employed ranged from 200 to 950 psi. 
Initial injection rates called for about 
i0 to 15 barrels per day per foot of 
sand for injection wells located in the 
oil rim section of the field and lower 
structural wells, For wells where water 
was injected into the gas cap injection 
practice called for 20 to 25 barrels per 
day per foot of sand. Since some of 


¢ 


148 « Production Section 


the five-spots «ontained both type 
wells,-this program was necessary in 
order to insure ufiform flood fronts 
and prevention of possible migration 
of oil bank into the gas cap area. 
Pressures now employed range from 
600 to 950 psi for wells having fill up; 
injection rates are held at about 10 
barrels per day per foot of sand. 


Where injection wells would not 


take the desired rate, they have been 
successfully treated or acidized. In 
several cases the wells were treated 
with 750 gallons of sodium tri-meta- 
phosphate. The well was shut in for 
‘about 24 hours and then acidized with 
750 gallons of 15 percent HCl, It was . 
found that the wells would respond 
to this treatment more readily than 
to a plain HCL treatment. 


The bottom-hole pressures are in- 


creased continually in order that the 
established rate be maintained or ap- 
proached. This condition is true of 
most wells. 


In some wells the casing was set 


above the correlative shale break at 
the top of the indicated oil pay 4s 
shown in Figure 4. Water input pro- 
file surveys showed desirable input 
profiles in several wells. However, the 
profiles were not the most desirable jn 
some of the injection wells. Several 
surveys showed possible channeling of 
water through a lime streak or an ip. 
duced fracture resulting from a poss. 
ble acid frac job in the section aboye 
the correlative shale break, Remedial 
medasefes consisting of attempts to 
squeeze cement or plug the exposed 
upper broken sands and induced frac. 
tures with other plugging agents have 
been tried. Surveys run subsequent to 
a cement squeeze job on one well in- 
dicates the work was successful. 


Oil Well Performance. Daily oil 
production from individual wells prior 
to water injection varied from \% to 
21% barrels and averaged 1¥ barrels. 
Water production ranging from 1 to 
15 barrels per day averaged 3 bar- 
rels per well per day. 

Cumulative flood oil production 
from Well 30, located in the center 
of NW/4 Section 9, amounted to 
76,000 barrels at the end of Septem- 
ber, 1955. Peak production for this 
well was 430 barrels per day which 
lasted over a three-month interval 
This well has not been shot or hys 
draulic fractured to date. 

The performance of three wells all 
located in NW/4 Section 9, is shown 
in Figure 5. Well 4, an old producing 
well in which the lower main sand 
body was not completely drilled, was 
shot upon initial completion for pr- 
mary production. This well was an 
offset to the pilot flood injection wells 
A systematic five-spot pattern flood 
was undertaken after the well was 
stimulated by the pilot flood staggered 
line drive. Subsequently the well was 
deepened through the sand. As a Ie 
sult of these two undertakings, the oil 
production was increased from 20 bar- 
rels per day to 95 barrels per day. 
Total fluid production which had be- 
come stabilized at around 35 barrels 
per day increased to around 165 bar- 
rels per day. 

Performance of Well 13, also an old 
well which was shot upon primaly 
completion, is somewhat identical 1 
Well 4. Both wells made some watet 
before water-flooding was undertaken 
and during the time the wells were 
stimulated from the flood operations. 
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Recognized leader in the development of © 
bottom-hole production pump design, 
Sargent leads the field in pump engineering, 





















combined with research and manufacturing 
skill to build pumps that put more oil in 
your tanks every day, month after month, 
with minimum maintenance and at 

lower cost per barrel. 


SERVICE Sargent recognizes the importance 
of pump maintenance and provides the — . 
most complete service facilities inthe © 

industry. This service is always available 

through Sargent sales and service 

stores conveniently located throughout 

the oil country and staffed by 

company-trained pump experts. ; 

On the basis of performance 

and service, Sargent pumps give you 

more for your money. 


Write for complete details. 































Sargent, who originated the Insert, Rod Sectional Liner 
Pump, once again offers the latest and best method of 
pumping oil, through its development of the Sargent 
Rodless Hydraulic Pump. This pump puts the long stroke 
unit at the bottom of the well, where it belongs, to operate 
hydraulically the time-proven standard bottom-hole pump. 
Rod problems and tubing wear are eliminated. The ulti- 


mate in gas compression ratio (elimination of gas lock) CALIFORNIA TEXAS KANSAS 
is thus obtained with this unit because pump valves are bonerofieid soohee Russell 
accurately spaced before the pump is run into the well. SALES —fitturas Tart | ouston ILLINOIS 
i & Huntington Park Falls Grayville 
Standard Sargent API pump parts facilitate service SERVICE  oKLAHoMA etien ARKANSAS 
maintenance of the rodless pump, which can be repaired ig OEE 1+ 200k 


in any of the Sargent sales and service stores. Tulsa ¢Seminolé Hobbs Rangely 


Since 1920 






Handarid of Excellence 


ENGINEERING CORPORATION 


2533 East 56th Street 
Huntington Park, California 







*”“GOOD WILL” is the disposition 
of the pleased customer to re- 
















turn to the place where he has 
been well treated. 
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FIGURE 7—Flooding increased daily production over the initial rate and is producing a substantial 
quantity of oil. The production decline is the signal for the next stage in the development. 


The water production in Well 13 
ceased entirely for five months pre- 
ceding its peak oil production of 200 
barrels per day in April, 1955. 

For reasons stated earlier, a delayed 
five-spot plan of operation was ini- 
tiated in the first and subsequent ex- 
tension developments. Well 27, the 
first new oil well to be drilled, offset 
the pilot flood injection wells. It was 
completed eleven months after water 
was injected in the pilot flood injec- 
tion wells. Six months later the well 
was deepened and water injected into 
its other two respective five-spot in- 
jection wells, 

Well 27 is affected by injection 
Wells W-1 and W-9. Injection Well 
W-1 was subjected to remedial work 
in October, 1955, consisting of squeeze 
cementing the upper Bartlesville gas 
and induced fracture caused by an 
acid job. The casing seat in the well 
is above the correlative shale break. 
Water input surveys showed injected 
water was not entering the lower 
main sand body subsequent to crea- 
tion of the induced fracture, but was 
being lost into the upper depleted 
sand section which was cased off in 
Well 27. From observing the perform- 
ance of this well, it would seem that 
the flood efficiency and performance 
of the 10-acre five-spot has been re- 
tarded. 
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It is hoped that Well 27 will im- 
prove. A second water input survey 
of W-1, run subsequent to the reme- 
dial work, showed a satisfactory pro- 
file. However, the resultant effect on 
the oil wells affected by the well will 
not be known for a few months. 


Project Performance. Over-all per- 
formance of the project is shown in 
Figure 6. Oil production for the nine 
quarter section project averaged 90 
barrels per day during the 12-month 
period preceding pilot water injection. 


It increased to 1350 barrels per day in 
April, 1955, only 29 months after the 
staggered line drive pilot flood was 
put into operation. This is equivalent 
to a 1455 percent increase in daily 
oil production. At the end of Septem. 
ber, 1955, it had declined to 1000 bar. 
rels per day. Water production at this 
time was 5000 barrels per day from 58 
oil wells. Water injection rate on 
October 1, 1955, was approximately 
20,000 barrels per day. It now jg 
around 28,000 barrels per day. 


Cumulative oil production from 
water-flood operations from starting 
date in November, 1952 to October, 
1955 amounted to 410,000 barrels, 
Cumulative water production for this 
period amounted to 1,224,000 barrels, 
Ratio of cumulative produced water 
to cumulative produced oil is 3 to 1, 
Ratio of cumulative injected water to 
cumulative produced oil is 19 to 1. 

A production curve for the primary 
and water-flood phases of production 
is shown in Figure 7, Comparison of 
the two phases is shown by Table 1. 

The project is not yet fully devel- 
oped. An additional 170 acres to be 
developed commencing in December, 
1955 will also be developed on a de- 
layed five-spot plan of operation. This 
should yield a second peak in oil pro- 
duction due to water-flood operations 
when the oil wells are drilled in the 
latter part of 1956. The oil wells of 
the extension completed in October, 
1955 probably will be drilled in the 
early part of 1956. 
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TABLE 1 
Flat Rock Block Water-Flood Project 
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Primary Water-Flood 
| Operations | Operations 
(1906-11/1952) (11/1952-10/1955) 
Developed Acres....... CAccd cha eeaed wakes een 880 | 372 
NE MNOS nic 56a we ncemednesecseccsvdeacetes ee er | 217 
eee re ee er ee Te ere re eae el 105 58 
Number of Stimulated Oil Wells. .................0045. Fey 26 
en eI, I, ns kc vecesiedbeceeencece« 40 
ey err I og... a cewiiccticceesnntcteccieen 5,770,000 4 10,000 
Cumulative Water Production Kobe Thane ebenisaseds lees oa ketiees 1,223,726 
nn boc dt batecdcbudecetedecuscecstt ‘68608505 7,828,261 
Cumulative Oil Production/Oil Well................0..cecceee:s 55,000 | 15,800* 
Cumulative Water Production/Oil Well eamketsaliaai Not Known 47,000* 
Cumulative Water Injection/Input Well. .........ccccccccccccs| covccces | 196,000 
B/A B/A Ft. 
Cs OO on ono ede ehddbses ss ecdasenebec’s« 6,550 1,890 46 
Ce SII, oc. co once a cemeesccsccececcacece heecdaes 5,600 137 
Cr . ccccocuacswedl » adeceees | 21,000 | 368 
Cumulative PreGmcel WeterGil TAtiO... cc ccccccccccccccccccess| cvcose 2.99 
Cumulative Injected Water-Oll Ratio... ....ccccccccccscccccccs| covcee 19.1 
Daily Produced Water-Oil Ratio (5-1-52)..............cccecees 2.41 eS 
Daily Produced Water-Oil Ratio (10-1-55).......ccccsscccccsece]  covcvece | 5.0 
20.0 


Daily Injected Water-Oil Ratio (10-1-55).. 











* Per stimulated oil well. 
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Watch for the 
Water-Flood 
Report 

in September . . . 


WITrH THE cost of discovering 
and producing new wells in the 
U. S. on the increase, producers 
are looking to secondary recov- 
ery methods as a more economi- 
cal means of obtaining oil. 

That’s why we have been busy 
gathering material and data on 
one of the most important of 
the secondary recovery methods 

water-flooding. You'll get ex- 
this fast- 
growing phase of the petroleum 
recovery picture in WorLD OIL’s 
September issue. 


tensive coverage of 


In preparing this water-flood- 
ing report, we've placed em- 
phasis on operational type ar- 
ticles of real interest and value 
to operating personnel and those 
who formulate company policy 
on water-flood activity. All ar- 
ticles were prepared and written 
by research men, production en- 
gineers, Bureau of Mines engi- 
neers, design men, consultants 
. men who know this subject 


best. 

Here’s just a portion of the 
practical material you'll find in 
this report: 


© Evaluation of water-flooding 
prospects 


® Recent techniques for in- 
creasing oil recovery in 


water-flooding 


® Pump maintenance on sec- 
ondary recovery operations 


® How to prevent seepage in 
open type ponds 


® Tips on diatomite filter de- 
sign and operation 
Plus, more of the kind of in- 
formation you can use to get 
your job done better, faster, 
more economically. Be sure to 
look for the September issue con- 
taining 


your report on water- 


flooding. You'll be glad you did. 
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How Do the Pumps You're Using 
_Measure Up With 
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r o HARBISON - FISCHER 
MLCALMO2 ROD PUMPS 


(“BEST PUMPS IN THE OIL PATCH") 


Tough, non-galling one-piece seamless steel barrel tube... 
machine-straightened and finished to a perfect inside working 
surface * Hardened, corrosion-resistant one-piece sectional plunger... 
permanently and perfectly aligned at the factory and accurately 
ground and polished to a mirror finish » Manufacturing tolerance of 
.0005” for these two vital working parts «+ Heavy-duty models... 
with an extra-rigid, double-thick barrel tube that won't flex or 
breathe in deep-well pumping + Stroke-thru models... 

with barrel extensions for pumping mineral solids, scale, 
gyp, or paraffin + Interchangeable A.P.I. parts...always 
available at leading stores throughout the Oil 
Patch « Backed by one of the largest 
sub-surface pump manufacturers in the 
world... whose only business 
is oil well pumping 


equipment. 








Ol WELL PUMPs | 


HARBISON-FISCHER MFG. CO. 


Representatives in All Major Producing Areas 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 
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How You Can Follow 


Your Flood 


Radioactive tracer surveys show where flood- 


water leaves the well bore and in what quantity. 


By JAMES M. BIRD and JOHN C. DEMPSEY 


Bird Well Surveys 
Bradford, Pa. 


RADIOACTIVE-TRACER surveys, a 
comparatively new tool in the in- 
dustry, are providing producers with 
additional information helpful in the 
evaluation of new floods and remedial 
work in old floods. 

The need for this type of survey 
has been created by the lack of homo- 
geneity in water-flood reservoirs. Wide 
variations in permeability from foot to 
foot, differences in fluid saturations, 
and natural fractures are typical of 
heterogeneity due to nature. 

When drilled and 
flood, other factors such as pressure 


subjected to 


parting, drilling-induced fractures, 
fractures caused by explosives, and 
sand-face plugging can also cause 
wide variations in foot-by-foot intake 
rates. 

The success of a water-flood is 
closely tied to this vertical distribu- 
tion of injected water, which is herein 
termed the water-input profile. This 
profile dictates the water-oil ratio at 
the producer, which, in turn, deter- 
mines the economic life. This coupled 
with the number of feet of sand being 
flooded, largely controls the total oil 


recovered. 
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Theory of Operation. There are 
two methods for running radioactive- 
tracer surveys of this type. The first 
one consists of following the radio- 
active-contaminated slug down the 





hole by making successive passes 
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FIGURE 1—A model like this was used to 

prove that the amount of radioactive material 

deposited on the face of a permeable zone is 

in direct proportion to the fluid passing 

through it. On the left is a typical log from 
the model well. 


through the slug with a radiation de. 
tector. By this means a velocity cap 
be determined at various points in the 
well, and from this information ap 
input profile can be drawn. 

The second type of tracer depends 
upon the filtering out of radioactive 
particles on the sand face and is the 
type considered here. 

First of all, this method requires q 
true suspension of these particles 
that they will take on the velocity of 
fluid as it moves down the well bore. 
The second requirement is that a por- 
tion of the fluid moving in a well be 
contaminated with radioactive parti- 
cles of sufficient size that they will be 
filtered out on the sand face. Third, a 
means must be provided for detecting 
the amount of radioactivity deposited 
on the face of the porous sand. If 
these three requirements can be ful- 
filled, this method assumes that a 
gamma-ray intensity profile will re. 
sult, which will be directly propor 
tional to the amount of fluid entering 
each section of the well bore. 

In other words, the contaminated 
fluid and the uncontaminated fluid 
distribute themselves across the face 
of the permeable zone in the same 
manner. If 10 percent of the non- 
activated water is entering a particu- 
lar zone, then 10 percent of the acti- 
vated water will enter the same zone. 
This direct proportion between radia- 
tion and water input through the pay 
enables the application of a quanti 
tative scale to the final input-profile 
log, as will be discussed hereafter. 


Laboratory Test. To check the 
validity of this assumption, a labora 
tory model was set up duplicating 
conditions in a water-intake well a 
closely as possible. A number of cores 
of various permeability were arranged 
in vertical succession, as shown, with 
steel spacers between them to repre 
sent non-permeable zones, as shown 
in Figure 1. Arrangement was made 
to direct the water that passes through 
each core into separate beakers. Tle 
bypass at the upper right-hand corer 
of Figure 1 enabled the introduction 
of a small quantity of tracer material 
into the flow stream. This bypass wa 
opened after equilibrium flow rat 
had been established in the modé 
well. Sufficient fluid was then allowed 
to pass through the well to insure the 
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August | 


fitering out of the particles on the 
face of the cores. A miniature Geiger | | 
counter was then lowered through the 
full-opening valve at the top of the 
model well. This was connected 








through a counting-rate meter to a 
strip-chart recorder, such that the 
radiation intensity could be recorded 
on an inch-to-inch scale log. 

On the left of Figure 1 is a typical 
log obtained from the model well 
shown beside the beakers containing 
the relative amounts of water which 





WELL TAKING 15 
569 PSI SAND FACE 


Y 
|SSURE 


passed through the cores during a run, 
From this and similar tests it was | dou 
concluded that under stabilized con- | 
ditions every unit volume of injected 
water is distributed through the sand 
body alike, each according to the 
water-input profile. Thus, even a very 
loose zone takes only its proportional 
share of the tracer material. 

The next step taken in the labora- 
tory was to see what size particles 
were necessary to insure that all the 
radioactivity was filtered out on the 


face of the sand. Representative dia- ar * 


FESENMYER 


mond cores were collected from the 
WELL No FBW 1D 


Appalachian area. These 2'-inch 
cores were drilled with 34-inch holes 
and were mounted in radial flood 
pots. One to five micron radioactive 
particles were flushed through these 
cores, and no radioactivity was found 
in the effluent. These particles were 
suspended in water with a suspending 
agent. 


Upon completing this log, a dummy 
tracer run is made through the sand 
section to spot any natural radioactive 
deposits or to pick up any activity left 


field Procedure. In practice, the 
field procedure roughly follows the 
laboratory procedure. The sonde gen- 
erally used is a combination tool con- 
sisting of an electrical test-tube beaker, 


- from previous tracer surveys. Where 
an insensitive gamma-ray detector, 


the “background” radiation is ap- 
preciable, it can be deducted directly 
from the final tracer curve, Such dif- 
ferential tracer surveys are practical, 
provided the initial counting level is 


and a temperature-sensing element. 
This tool is built to run a tempera- 
ture log, break a vial containing the 
tadioactive-tracer material, and re- 
cord its radiation without coming out 
through the lubricator. This tool, 
which is 114 inches in diameter and 


not too high. 

Upon completing this zero run, the 
vial is usually broken in the pipe. The 
velocity of the particles is determined 


: feet long, is preferably introduced 
into the hole via a packing gland 
trough a full-opening valve. This is by passing through them with the 
gamma probe at timed intervals. This 
rate of fluid flow obtained at the bot- 
tom of the pipe can be compared to 
the surface injection rate to pick up 
the pipe leakage above this point. 


done to prevent disturbing the es- 
tablished flow rate. Normally, a full- 
hole temperature log is run to point 
out tubing leaks. Further, such a tem- 
perature log affords an excellent quan- 
tative picture of input zones, and in 

The well is then allowed to take 
roughly 10 times the volume of the 
hole below the breaking point. This 
normally filters out all the particles 


conjunction with a geothermal gra- 
dient, may even be used quantitatively 
when permeable zones are sufficiently 
spaced. 
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FIGURE 2—Correlation between the tracer profile and the core permeability when the radio- 
activity is filtered out on the face of the sand. 


on the sand face. Next, a tracer log 
is run through the permeable zones 
at a very insensitive scale. An insensi- 
tive scale is used to insure that the 
natural gamma radiation of the well 
bore is suppressed to the zero line. 
Figure 2 illustrates a log run in a 
new well for the M. D. Booth Com- 
pany. This well had been diamond 
cored with a 3-inch bit and then chip 
cored. This was accomplished by fill- 
ing the core hole with limestone and 
reaming with a chisel-pointed bit. 
Two sets of permeability curves are 
depicted in Figure 2. The blocked-in 
figures were taken from the chip core 
and the others from the diamond 
core. This correlation between the 
tracer profile and the core perme- 
ability curves is typical of the results 
obtained when the radioactivity is fil- 
tered out on the face of the sand. 


Figure 3 shows a Midwestern water 
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PRODUCT NO. 415-D 


in future production applications. 


Because it can also be used successfully as 
a squeeze tool, it is used in a variety of supple- 
mental applications (such as testing, acidizing, 
formation fracturing, squeeze cementing, etc.) 
that might be required during the completion or 
work-over phase of a well. That is why the Baker 
Retainer Production Packer has been frequently 
referred to as the “universal” packer, because it 
is truly the one packer that can be used for all 
production and many supplemental applications. 


FEATURES 


Can be run and set with the speed 
and accuracy of wire line, as well 


as on tubing or drill pipe. 


Holds any pressure from either 


above or below that is safe for the 


casing, even under temperatures 
in excess of 300°F. 


Pack-off is independent of 
set-down weight or tension. 
Tubing string is free; just pick 
up (or unlatch and pick up) 

to remove it. 


When tubing is removed, 
flapper valve closes to isolate 
zone below packer. 
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The Baker Retainer Production Packer has been 
used in nearly every production application, old 
or new, and promises to play an even greater role 
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Boker 
Model “E 
Locator 
Tubing Seal 
Assembly - 
With Two 
Seal Units 
Product No 
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Baker 
Type ‘‘F’’ 
Perforated 
Production 












































Tube 
Product No 
457-F 

















Illustrates Packer set in 
casing with Locator Tubing 
Seal Assembly and Prodtc- 
tion Tube installed for 
single zone production. 
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Illustrates typica 





1 Perma- 


nent-Type Well Completion 
Hook-Up showing perfo- 


rating operation 


and below the Packer. 


Successfully holds high pressu 
from above or below 


... at shallow or record depths 
even under temperatures in excess of 300°F. 
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A | a Y} Model ‘’E*’ 
= ey Anchor 
C= t 4 7 Tubing Seal 
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—Y With Two 
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Baker 
Type “F’’ 
Perforated 
Production 
Tube 
Product No 
457-F 








lilustrates Packer set in casing, 
with anchored production string 
for dual zone production. Tub- 
ing can be released from packer 
by rotating to right. 
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Cross-Over 
me Choke 


Otis 
Type “H” 
Selective 
Cross-Over 
Landing 
Nipple 
Assembly 








Retainer 
Production 
Packer 
Product No 
415-D 
















Baker 
Dual-Zone 
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Product No 
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Spacer 
Nipple 


Baker 
Model “E”’ 
Tubing Seal 
Nipples 
with One 
Seal Unit 
Product No 
448-E1 
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Illustrates selective two packer 
dual zone production hook-up 
( Baker-Otis) with Cross-over 
Choke installed. Flow pattern 
can be switched with Parallel 
Flow Choke. 
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Illustrates simplest type of 
parallel string installation. 
Other installations involving 
two packers with full-opening 
tubing running through and 
below lower packer available. 


The Baker Retainer 
Production Packer 
contains features that 
permit it to be used as 

a squeeze or testing tool 
as well as a temporary 
or permanent bridge plug. 
It is thus used in a 
variety of supplemental 
applications such as gas 
or water injection, testing, 
fracturing, acidizing, etc., 
that may be required 
either during the com- 
pletion phase of a well 
or during a later phase. 
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Send for complete information 

A new 72 page catalog supplement is now 

available on the Baker Retainer Production Packer and 

its many features and applications. Write or ask your 

Baker Representative for Baker Catalog Supplement No. 502. 
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FIGURE 3—A water input-profile log versus the core permeability. The upper left is an example 
of timing the radiation peak movement in the pipe. The area under the input profile is used to 
calculate the injection rate per day per foot of sand. 


input-profile log versus the core per- 
meability. At the upper left is an ex- 
ample of timing the radiation peak 
movement in the pipe. The contami- 
nated water moved 29 feet in 2.38 
minutes, which represents 430 barrels 
per day in this size pipe. This bottom- 
hole rate matched the metered rate 
perfectly and thus eliminated the pos- 
sibility of pipe leakage. 

The theoretical basis for applying 
a quantitative scale to this type pro- 
file is barrels per day per foot has 
been previously discussed. In practice 
this is done by equating the daily in- 
jection rate to the area under the in- 
put profile curve. So, for example, 
this area under the curve in Figure 3 
is 21.5 square inches. The injection 
rate divided by this area gives 20 bar- 
rels per square inch. This figure di- 
vided by the vertical scale in feet per 
inch gives 4 barrels per day per foot 
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per inch as shown. The poor corre- 
lation between the injection profile 
and the tracer profile in the lower 
portion of the sand body can be ex- 
pected in a fair percentage of these 
cases. 

Early in the experiments with this 
tracer technique, it was found that 
the activity failed to filter out in wells 
that had been shot with nitroglycerin. 
This was true even though the caliper 





TABLE 1 
Permeability Activity Activity 
to Water On Core in Effluent 

(MD) Percent) (Percent) 
669.3 | 42.5 50.0 
274.9 60.0 40.0 
332.4 72.5 27.5 
307.4 92.5 5.0 
17.0 100.0 0.0 
480.7 97.5 10.0 
147.1 97.5 0.0 
75.5 87.5 12.5 
16.8 97.5 | 0.0 
707.1 95.0 0.0 





logs showed very little, if any, enlarge. 


ment of the hole. It was reasoned 
that the activity was moving away 
from the well bore through fractures 
induced by the shot. Further, in ‘ap. 
plying this technique to the Mid. 
Continent wells, and, in particular, 
rotary-drilled wells, difficulty was en. 
countered in filtering the activity out 
in new unshot intake wells, Although 
it was believed that the bulk of the 
activity was leaving the hole through 
drilling-induced fractures or natural 
fissures, more laboratory tests were 
run with the most permeable Mid- 
Continent and South American cores 
available to us. Five to 20 micron 
radioactive particles were flushed 
through plugs from these cores 
mounted in a conventional flood pot. 

In these tests linear cores in the 
range of 1.5 to 2 centimeters in length 
were used. Representative results are 
shown in Table 1. The columns en- 
titled, “Activity on Core” and “Ac 
tivity in Effluent,” refer to the pers 
cent of the initial activity that 
remained on, or in, the core and the 
percent that was found in the water 
after flooding. The results indicate 
that this particle range will penetrate, 
to a small extent, at least, some sands. 
However, this rate of penetration in 
the worst case was not enough in our 
opinion to account for the losses of 
activity being realized in the field. 

It is interesting to note that the 
date indicate no definite relationship 
between core permeability and _per- 
cent activity passed. For instance, the 
first and the last cores listed in Table 
1 have similar permeabilities, but one 
passed 50 percent of the activity and 
the other retained it all. This would 
indicate that the type, rather than 
the amount, of permeability is the 
controlling factor in the filtration 
process. 

These field and laboratory data 
have pointed out the need for a larger 
particle size in some areas. This has 
been accomplished by putting the ac- 
tivity into a material having the same 
density as the flood water and 
forming this into tiny beads. This 
procedure renders the _ settling-out 
characteristics of the tracer material 
independent of particle size. This type 
suspension, in a particle size of 800 
microns, has been in use for some 
time, and experience has indicated 
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For profit-producing performance, a 
Parkersburg Hyreco has no peer. “Tailor- 
made” to fit your specific well conditions, 
it increases condensate recovery .. . sub- 
stantially boosts revenue from gas wells... 
brings operating costs way down by its con- 
sistent trouble-free operation. No other 
unit can process high pressure gas at such 
low temperatures with less freezing trouble 


»..no other unit pays for itself so quickly. 


RIG AND REEL 
DIVISION OF PARKERSBURG 








ae 


Parkersburc 


COMPANY 
AETNA CORPORATION 





~ PARKERSBURG 


HYRECO 


Pays for itself 
quickly from 


| SRO peereree premeneen ome gy emeeey 


is 






} 


frre SSH 
? 


oe} 
oo , 





Recovery Revenue 


) Ww ae 






Increased Condensate 








Virb 





The Parkersburg Hyreco is available in 
capacities from 5 to 20 MMCF/D; pres- 
sures from 2000 to 6000 psi with either 
single tube or twin tube vertical knockout 


for liquid or water removal. 


When you are ready for a processing unit 
it would more than pay you to discuss an 
“individualized” Hyreco with your Par- 


kersburg Representative. 


3345 WINTHROP AVENUE 
FORT WORTH 16, TEXAS 
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FIGURE 4—The results of a caliper survey and temperature are combined with the tracer survey to provide maximum information of a 


that it filters out satisfactorily even 
in artificially-fractured wells, 

Figure 4 illustrates a tracer log run 
with this new type of tracer material. 
This well had been shot in the upper 
and lower zones as indicated by the 
caliper log. The radioactive-tracer log 
as run in the well is shown near the 
middle of the drawing. As this radio- 
active material is not filtered out on 
a uniform cylinder, it is necessary to 
make corrections for this varying hole 
diameter. 

Empirically-derived curves such as 
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perforator well. 


shown in Figure 5 are used in correct- 
ing the area under the tracer curve 
where hole size varies. Such curves 
are obtained experimentally by meas- 
uring the decrease in counting rate 
as a point source is moved away from 
a radiation counter while both are 
submerged in water. They therefore 
distance, 
water shielding, and radiation geome- 
factor. The hole 
directly from the 
caliper log is the chart to 
obtain the correction factor for any 


combine such effects as 


try into a single 
diameter as read 
used in 


00 
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FIGURE 5—These empirically derived curves are used in correcting the area under the tracer 
curve where hole size varies causing proportional variations in activity readings. This system 
provides more accurate results, 
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given depth. The amount of radia- 
tion as measured at that depth in 
inches from the base line is multiplied 
by that factor to obtain the corrected 
value. These corrected values are then 
plotted as shown to give the final 
input profile. 

On the left-hand side of Figure 4 
is the temperature log run in this well 
prior to running the tracer logs. An 
analysis of the temperature log was 
made, with a knowledge of the true 
seothermal gradient in this area. This 
analysis shows 59.8 percent of the 
water going into the lower sand. A 
comparison of the areas under the 
corrected tracer logs opposite the two 
zones of permeability shows 60 per- 
cent going into the lower zone. It is 
not the authors’ intention to imply 
that accuracy of this type can be ob- 
tained with these methods. This is an 
example of one of those pleasant coin- 
cidences that pop up on rare occa- 
sions, Reasonably good correlations of 
this type, however, can be expected. 
The use of these 800-micron beads 
opens up many new applications for 
the use of radioactive tracers. It 1s 
hoped that through their use, many 
unanswered problems can be solved 
for the reservoir engineer. 

REFERENCE 
1 American Petroleum Institute (1954) Interpre- 
tation of temperature logs in water- and gas-lD 


jection wells and gas promasing wou: Drilling and 
Production Practice, pp. 187-195. 
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Cuban American Brings In 
800-1000-Barrel Producer 


Camaguey Province well and Cuba’s first Lower 
Cretaceous oil in Pinar del Rio province stir interest. 


By DON KLIEWER 
Wortp Ort Staff 


Two SIGNIFICANT Cuban oil devel- 
opments occurred during July: 

e A significant well about two miles 
suth of Jatibonico and two miles 
north of La Catalina in Camaguey 
province was brought in as an esti- 
mated 800-1000-barrel daily pro- 
ducer. 

¢The island’s first Lower Creta- 
ceous oil was found in Pinar del Rio 
province. 

The Camaguey well, Catalina 1, 
which was spudded in May 30 by 
Cuban American Drilling Company 
in the Scorpio II concession, was drill 
sem tested from 7107 feet to 7137 
feet. The test recovered about 900 
feet of 35 gravity crude through quar- 
ter-inch top and bottom choke. The 
well was drilled with a rig contracted 
from C. J. Simpson Drilling Company 
of Cuba. 

After the test, a core was cut from 
1137 feet to 7157 feet. The top five 
feet of the core was limey fractured 
shale with oil shows in fractures. The 
last 15 feet was black waxy shale. 

The company decided to set pipe 
and complete the well. Five and a half 
inch casing was set to total depth of 
1157 feet and cemented. The well was 
expected to be completed late in July. 

The Lower Cretaceous test on July 
2 was yielding 30 barrels of oil a 
day, with swabbing and testing con- 
tining at the 1300-1450-foot interval. 
The well is owned 50 percent by the 
Simpson Drilling Company, which 
drilled the test, and 25 percent each 
°y Cuban Canadian Petroleum Cor- 
poration and Pacheco Petroleum 
Company. 

However, the well was temporarily 
abandoned after further testing failed 
obtain production. Results obtained 
asecond well will determine 
whether further work is to be done on 
the first. 
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According to Cuba Petroleum News 
Digest, Catalina 1 drilled a 17%-inch 
hole to 225 feet and was logged. Thir- 
teen and three-eighth-inch casing was 
set to 225 feet. It was drilled to 1800 
feet with 12-inch bit, then to 1737 
feet with 834-inch bit. A log was run 
to 2441 feet, and 95-inch casing was 
set to 1612 feet. 


The formation was reported to be 

shale with sand streaks from 5 to 
5100 feet. Non-commercial oil shows 
were recorded between 1356 feet and 
4364 feet and from 5952 feet to 5958 
feet. A third show as found in samples 
taken from the 6092-6102-foot in- 
terval, Cores were taken from the 
6103-6123-foot interval and found to 
be limey shale with some fractures 
filled with calcite. Fractures had 
slight oil fluorescence, but no perme- 
ability. 
Pinar del Rio. Pacheco 1, in the 
northwestern Pinar del Rio province, 
was spudded in March 30 three miles 
north and five miles west of Cuya- 
janeos. The test drilled through Upper 
Cretaceous to 190 feet, Lower Cre- 
taceous from 190 feet to 1690 feet, 
and Upper Jurassic from 1690 feet to 
1857 feet—the total depth. 

A 12-inch bit was used to 146 
feet, and a 64-inch bit was used to 
the total depth. With 85-inch casing 
set to 146 feet, 5%-inch casing was 
set to 1565 feet and perforation made 
without result. 

Then 2'4-inch tubing was set, and 
the hole was acidized June 29 in the 
150-foot level from 1300 feet to 1450 
feet, using 1900 gallons of acid. 

On June 30, the well was yielding 
at the rate of 10 barrels daily by 
swabbing through the tubing. On July 
2, tubing was pulled and a casing 
swab was run. Production increased 
to 30 barrels of crude. 





Near Jatibonico. Located about two 


miles south of Jatibonico field, Cata- 
lina 1 is thus near Cuba’s principal 
producing area, Discovered May 1, 
1954, Jatibonico produced an average 
of 1222 barrels of crude daily during 
the first three months of 1956. Pro- 
duction in the field is divided among 
four companies. Cuban Canadian 
Petroleum Corporation and _ Inver- 
siones Petroleras Versailles, S. A., 
obtain about 45 percent of the total. 
Corporacion General de Petroleo, 
S. A., has about 35 percent, and 
Union Petrolera Aurrera-Jarahueca, 
S. A., the remaining 20 percent. 


The Dos Estrellas concession, in 
which the Jatibonico field is con- 
fined, contains approximately 29,500 
acres, and is divided into 29 parcels 
in checkerboard form. The discovery 
well is located near the concession’s 
center, with the majority of the pro- 
ducing wells being concentrated in 
and near the area of the discovery 
well. 


Dos Estrellas includes the town of 
Jatibonico and extends northeast 
along the road to Arroyo Blanco. 

During the past two years, 48 wells 
have been drilled in the Dos Estrellas 
concession. Of these wells, 14 were 
drilled by Aurrera-Jarahueca, 5 by 
Corporacion General, 8 by Cuban 
Canadian, 19 by Inversiones Petro- 
leras Versailles, and 2 by C. J. Simp- 
son Drilling Company. Of the total, 
25 were producers as of May 15, 1956. 


Aurrera-Jarahueca and Corpora- 
cion General have 14 producing wells, 
Cuban Canadian 6 and Versailles 5. 
Production comes from relatively shal- 
low levels, Echevarria 1, the discovery 
well, was drilled to a total depth of 
8575 feet, but found production at 
1072 feet. The producing wells have 
varied in depth from 1300 feet to 
2500 feet, with the majority less than 
2000 feet. 


Up to May 15, only five wells had 
been drilled this year in Jatibonico, 
all by Corporacion General, and as a 
result production has tended to level 
off. 


Inversiones Versailles completed its 
Jatibonico drilling in December, 1955, 
according to Cuba Petroleum News 
Digest, and moved its operations to 
Pinar del Rio province, where the 
Lower Cretaceous producer was re- 
ported July 2. Cuban Canadian fin- 
ished its last well in Dos Estrellas 
concession in April, 1955.—The End 





International Section * 161 











180% 


rai 


a 


sama 1950 1955 | 


ul 




















183% 
| 
Ne 
100% 
1955 1950 1955 


Oil trends on the rise as nation takes over industry control, but problems lie ahead as.. . 


Rumania Plunges Into Red ‘Leftovers 


Satellite must foot the bill in wake of Russian exploitation which saw the 


birth of Sov-Rum Petrol, a dominated monopoly with unparalleled power and um 


heard-of benefits. 


This is a report on the Rumanian oil industry from 
which Russia recently “withdrew.” This unique report 
unfolds, factually and for the first time, startling 
details of the impact on one nation’s oil industry dur- 
ing and after Communist control. WorLD Ot has suc- 
ceeded in a months-long effort to gather this informa- 
tion from behind the cloak of secrecy surrounding the 


satellites in Europe. Whenever Communism gains @ 
foothold in a new area, every oil man, oil company 
and employe, and independent operator everywhere is 
affected. Such misfortune endangers operations, income 
and security of oil companies throughout the Free 
World, as well as the individuals associated with them 
—at every level. 


———<!,- 
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By DON KLIEWER 
Wortp Ot Staff 


In RUMANIA the Communists have 
completed a cycle of oil industry con- 
trol. On December 13, 1955, in Bu- 
charest and by a signed transfer agree- 
ment, Russia relinquished absolute 
control over the Rumanian petroleum 
industry—a control which began in 
1944. 

At least, that is what Russia would 
have the world believe. Actually, the 
benumbing influence of post-Commu- 
nist control still grips Rumanian oil. 
But what has occurred is so deadily 
that it serves as a concrete example 
and warning of what happens when 
Russia extends its integrated control 
over an oil industry—anywhere. 

Seldom, in the shifting balances of 
the East-West Cold War, has the 
Soviet permitted knowledge of the 
devastating results of its management 
over an entire industry to trickle from 
behind its tightly-woven Iron Curtain. 
In Rumania’s case, the cordon of se- 
crecy has failed. So now the Free 
World can view the facts, assess the 
damage and determine for itself what 
the impact of Communism on oil 
has been. 

Officially, according to the Rus- 
sans, theirs was a cycle of develop- 
ment. 

In reality, according to the facts, it 
was a cycle of depletion. 

What has Rumania gained by Rus- 
sia’s agreeing to sell its 50 percent 
share in the 1945-founded Sov-Rum 
Petrol monopoly? According to the 
pact signed by Russia’s Assistant For- 
tin Trade Minister Shmakov and 
Rumanian Finance Minister Manescu, 
“all petroleum enterprises of Ru- 
mania will now be administered ex- 
clusively by the Rumanian state.” 

Rumania has lost the Soviet oil 
feld managers only to gain Russian 
“commercial” oil importers. It lost a 
partner in business, but must shoulder 
adouble dose of responsibilities, in- 
dluding the future task of dealing with 
the question of German Foreign 
assets, 

Russia, on the other hand, will en- 
joy priority treatment for an un- 
limited period in return for trans- 


fe 


tchnical obligations to Rumania. 


mng all financial, management and 


before Communism. Rumania’s oil 
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WHY DID RUSSIA AGREE TO SELL RUMANIAN 


OIL CONTROL? 


Officially because... 


Actually because... 


industry did well for itself—before 
Russian infiltration and subsequent 
Communist control. From 1860 for- 
ward, when Rumania’s first crude 
production began in the Prahova val- 
ley, the industry spanned years of 
development which led it into a major 
position among European oil produc- 
ers. 

First U. S. participation began in 
1904, when the Romana-Americana 
organization was founded. Romana- 
Americana and its subsidiary, Sospiro 
Company, operated on about 99,000 
acres and produced about 115.5 mil- 
lion barrels up to 1955. 

During 1930, Rumania now says, 
Western oil fields had 128,144 acres 
under concession, while domestic com- 
panies had 5600 acres. Thirteen years 
later, Western companies produced 86 
percent of all oil. 

But World War II brought with it 
three decisive changes: 

1. Germany moved in and changed 
the industry’s ownership structure. 


2. Bombing (by Russia in 1941, by 








U. S. in 1943, by Anglo-Americans in 
1944, and by Germans after August 
23, 1944) and ground fighting during 
the summer of 1944 destroyed part of 
the oil industry. 

3. Dismantling of equipment by 
Russia in 1944 and reparation deliver- 
ies during 1944-1945. 


Role of German Capital. German 
capital had played an important part 
in Rumanian oil. At the end of World 
War II, the following companies ap- 
peared to be German-controlled, as in- 
dicated by the official record on Feb- 
ruary 22, 1946: 


Percent Owned 
Company By German Capital 
Concordia 54.7 
Colombia 85.5 
Petrol Block 60.9 
IRDP 16.7 
Buna Speranta 100.0 
Explora 98.3 
Meotica Romana 81.9 
SARDEP 71.7 
Sarpetrol 50.0 
Transpetrol 42.9 


World War II brought consider- 
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. .. “Russia alone benefited by this unreal situation. It got oil products 
... very cheaply ... needed to carry on World War Il from August, 
1944, to May 1945 ... as well as those needed to support its own 
domestic market.” 


able physical damage and total losses 
to the country’s oil industry. How- 
ever, Soviet dismantling eventually be- 
come the most damaging blow. Com- 
munists stripped almost 50,000 tons 
of pipe from Rumanian oil installa- 
tions. That was 60 percent of the total 
available pipe in the country. 

Also, with 80 percent of its refinery 
capacity destroyed or heavily damaged 
during the war, Rumania had to ship 
more than 7 million barrels of oil to 
the USSR as war reparations. 

On August 23, 1944, the Day of 
Rumanian Liberation, the future of 
the nation’s oil industry appeared dim. 
Hope existed only in the expectation 
of funds from Western oil companies. 

The Soviets, in 1944, began a silent 
infiltration of Rumanian business. ‘The 
movement started immediately after 
the country’s liberation and long be- 
fore the August 2, 1945, Potsdam 
Agreement, which handed to Russia 
all former German Foreign Assets in 
the East European countries. 

And it was from the Economic Co- 
operation Agreement between the 
USSR and Rumania, on May 8, 1945, 
that a joint organization for the Ru- 
manian oil industry was agreed on in 
principle. 

The convention on this subject was 
concluded July 17, 1945, and ratified 
by Rumania August 17, 1945. Official 
date of the birth of Sov-Rum Petrol 
was October 24, 1945. Organized 
under the most spectacular conditions 
in all history, SRP quickly developed 
into an unparalleled organization. 

However, it was agreed that the 
joint company be formed in such a 
way that the Soviets would bring Ger- 
man Assets into the new corporation 
while Rumania would bring in its per- 
centage ownership in these companies, 
as well as: 


® Rumanian-held licenses. 


® Concessions in Dambovita, Buzau 
and Beau. 


© Fifty percent (later 75 percent) 
of the crude which belonged to the 
state through royalties, 
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® Two Rumanian state-owned com- 
panies—Redeventa and Creditul Min- 
iera. 


Pressure Used. The latter company 
brought into SRP the SOCOP enter- 
prise, owned 80 percent by Creditul, 
which brought additional royalties and 
state oil lands into SRP. To ante up 
its 50 percent share in SRP—amount- 
ing to $416 million—Rumania brought 
into the new setup Redeventa and 
Creditul Miniera, worth $183 million, 
and SOCOP, worth $233 million. It 
was through government pressure that 
Redeventa and Creditul were in- 


cluded. 


Russia agreed to put up a like total 
investment. It did by bringing in 
shares worth $293 million through 
the former German companies and by 
agreeing to export into Rumania $123 
million worth of oil equipment. 

Companies brought into SRP by 
Russia included Concordia, Columbia, 
Petrol Bloc, IRDP, Kontinentale Ocel 
A. G., Explora, SARDEP, Sarpetrol, 
Meotica Romana, Buna Speranta, and 
Transpetrol. 

Thus, in 1947, SRP conducted 29.8 
percent of the development work, 
owned 43.7 percent of all producing 
wells and held 36.5 percent of all the 
nation’s refining capacity. The re- 
mainder was made up by Western oil 
companies. 

Deliveries of crude to the USSR 
was paid for by the Rumanian gov- 
ernment at 25 percent of the world 
market level. These reparations de- 
liveries, resulting from the September 
15, 1947, peace treaty, were governed 


by a hard and fast price ruling: the 
price was pegged at the 1938 dollar 
price for U. S. Gulf Coast f.o.b. prices 

‘only about 65 percent of the April, 
1947, U. S. Gulf Coast rate. 

To pay for other reparation de- 
liveries, the Rumanian state further 
cut prices paid the production com- 
panies. At the signing of the peace 
treaty, Western signatory nations asked 
Rumania to repair these prejudices 
by applying retroactively the inter- 
national f.o.b. U. S. Gulf Coast prices 
adjusted for Rumania to all products 
supplied to them. 

The request was fruitless. 

Since about $25 million was needed 
then to repair war damages and to 
undertake the most elementary mod- 
ernization work, Rumania’s oil indus- 
try was compelled to supply 66 per- 
cent of its entire production to the 
state at prices considerably under 
either the world market prices or the 
general price level of Rumania. 


Only USSR Benefited. Russia alone 
benefited by this unreal situation. It 
got oil products—very cheaply— 
needed to carry on World War II 
from August 23, 1944, to May 8, 
1945, as well as those needed to sup- 
ply its own domestic market. 
Realizing the vast opportunities for 
a postwar oil boom in Rumania, 
Stalin had plans ready for SRP re- 
gardless of the form and _ ideologic 
platform of Rumania’s government. 
Indeed, SRP literally was founded 
right under King Michael’s eyes. He 
signed the necessary documents. 
Immediately after its birth, SRP 
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| | . q 
| U.S. Bureau | Undisclosed German Rumanian | United 
YEAR | of Mines Sources Sources Sources | Nations 
1938. ...| 48,487 ce a ore eer _ 
OMAR eat 34,772 St a renee a aes 34,582 
By enh dacs ches Ss 31,434 BE pee ssbi 1 eee 31,250 
a ae RA Oe | 28,552 | <<" ge ee: SoCs tees 3 \-00 28,388 
SEMA. aded conan 34,000 | 32/122 30,557 32,048 | wees 
| re ees 33,700 =| 35,178 32/048 a | sven 
ee aS: 32,000 | 37,466 32,048 39,501 | wees 
MD Eids daa fesideh «was 31,000 | 49,078 31,303 48,445 | — cooees 
EEE RATES 33,000 63,261 30,557 61,860 tm. . 
DE ¢:ccgheeeescaeqdemil 52,000 .... = Bera 69.313 | = cesses 
i ial, Catia col 55,000 Re ereee LN ae ete 
Bs asneubeethcarcee's serene 78,815** 79,002 | 
— — 
* Official 7.5 percent increase from 1953. 
** December 24, 1955, issue of the daily newspaper Scantaia. 
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. . « “Western firms suffered under this unparalleled development. Pro- 
duction during 1947 was about 57% of the 1938 output, but number 





of employes in the oil industry rose from 29,381 in 1938 to 50,607 
in July of 1947... .” 


yan building a monopoly. It re- 
ected indignant complaints aired by 
the French company Columbia and 
Relgian Concordia about forceful 
yansfer of stocks to Germans, a move 
sot even recognized under the fascistic 

\ntonescu regime. 

So it was that SRP began under 
the most spectacular conditions in 
history and developed into one of the 
trangest of oil organizations. 

elt was exempt from authentica- 
ion of foundation. 

¢It was exempt from taxes for five 
ears. 

elt was exempt from taxes on 
yansfer of shares. 

¢lt was exempt from all formali- 
ties in connection with oil concessions. 

¢It was exempt from all import 
luties on Soviet-imported materials 
for three years. 

*It was exempt from legalities in- 
wlved in re-evaluation of 
intaxable reserves. 

*It was exempt from all taxes on 
agreements in connection with the 
binging in of stock and shares to 
SRP. 

*It was granted indemnities total- 
ng $5 million by Rumania “for in- 
ficient depreciation of capital or 
‘or lack of profits.” 

*SRP’s net profit in 1947 was cal- 
ulated at 15 percent of capital. (The 
apital: 5 million shares with nominal 
dlue each of $167.00, or $835 mil- 


10n. } 


assets as 


*It benefitted from a new ruling 
made February 21, 1947, by which 
Rumania unlawfully overruled the 
etroleum Act provision that oil land 
nust be auctioned off. All concessions 
Were given directly to SRP. 


Hardships on Westerners. Western 
ims suffered under this unparalleled 
tvelopment. Production during 1947 
as about 57 percent of the 1938 out- 
ut, but the number of employes in 
Ne oil industry rose from 29,381 in 
38 to 50,607 in July, 1947. Excess 
*tsonnel was a heavy drain on com- 
’hy assets since burden of supplying 
mployes and their families rested 
with the companies. 

Difference between unobtainable 
’tioned market goods (foodstuff) 
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and the free market foodstuff, which 
was the only available kind, had to 
be paid by the Western companies. 

A second hardship befell the West- 
ern companies August 15, 1947. Then 
the Monetary Reform Act froze all 
monetary assets and caused payments 
for state oil deliveries to be three to 
six months late. 

The final blow, however, fell in 
June, 1948. Rumania nationalized its 
oil industry. 

Despite the peace treaty obligation 
to reinstate United Nation member 
countries’ oil companies to the posi- 
tions they held on June 22, 1941, the 
day Rumania declared war on the 
West, Rumania did not honor this 
paragraph of the commitment. 

It did honor, however, Paragraph 
25 of the peace treaty—the one which 
outlined the USSR’s right to German 
Assets in Rumania. 

The only move toward the Western 
firms by Rumania occurred during 
treaty talks in which government rep- 
resentatives declared the Bucharest 
government was ready to assume re- 
sponsibility for reimbursement of the 
credits granted for reconstruction, 
valued at $10.5 million. Since that 
was less than half of the $25 million 
Rumanian delegates estimated would 
be necessary for such reconstruction, 
Western oil companies declined. 


New Fields. SRP moved fast. It dis- 
solved existing companies, and or- 
ganized seven trusts. Each trust was 
subdivided into seven sections for 
operational purposes. Six of the trusts 
were organized in 1947, one in 1952. 

Despite the steady drop in produc- 
tion at the prewar oil center of Pra- 
hova valley (Ploesti producing area), 
particularly in the Moreni, Tintea, 
Floresti, and Aricesti areas, Prahova 
remained the most important region. 
One 1953 report indicated that wide- 
spread drilling programs were under- 
way, with nine out of ten new wells 
producing only water. 

SRP developed the prewar Dam- 
bovita field, where Targoviste Trusts 
5 and 6 operate. The Cobia district, 
also operated by these trusts, was de- 
veloped in 1952, and about 30 wells 


reportedly are going into production 
monthly. 

One of the best postwar fields in 
Rumania—Valea Caselor—was dis- 
covered in 1952. Trust No. 7 reported 
almost 1000 wells in operation. 

Other producing areas developed 
by SRP include Padureni, Garleni, 
Podul Mihai Bravul, Viforita, Anino- 
asa, Doicesti, and Dragomireski. 

Moldavia now ranks as a major oil 
field, according to Ion Dumitru, Ru- 
mania’s Petroleum Industry minister 
who is one of the handful of politi- 
cians who has held on for the past 
decade without being liquidated. First 
mentioned in December, 1953, Mol- 
davia had a total of 25,000 workers. 

Also during 1953, the name Pitesti 
made headlines in Rumanian oil. One 
report said production began on an 
“organized basis” during October of 
that year. Other new fields mentioned 
were: Baicoi, Boldesti, Zemes, Moin- 
esti Suta Seaca, and Dragomireski. 

Most recent report of new oil fields 
stems from Oltenia, where explora- 
tion has been conducted during the 
past three years. 


New Techniques. SRP’s secondary 
recovery program during 1949 in- 
cluded the water drive method. This 
technique was used on wells whose 
production amounted to less than half 
a railroad tank car daily. The reason, 
of course, was that Soviet managers 
were forcefully meeting production 
quotas no matter what the cost. Now, 
secondary recovery is being applied in 
all prewar oil fields, with 9 percent of 
the 1954 output credited to the pro- 
gram. 

Russia introduced many of its tech- 
niques into Rumanian operations. In- 
cluded were: 

©@ Turbine drilling. This was Rus- 
sia’s first concession to Rumania. The 
method currently is used in 75 per- 
cent of all wildcat wells and in 50 
percent of all development drilling. 

® Fatkulievy method of rapid drill- 
ing. This technique, not further de- 
scribed, was introduced in Rumania 
in 1953, almost simultaneously with 
“hydraulic drilling,’ an undisclosed 
method of “drilling in damp soil.” 

© High-speed skidding of rigs, and 


International Section * 165 











.. . “Russia got Rumanian crude and products at prices about half those 
of U. S. Gulf Coast level . . . the Soviets saved more money by buying 
this oil at such advantageous prices than it had invested in Rumania‘s 
oil business.” 


quick-drying cement for foundation 
work, 

® Clear water drilling. 

®@ Use of “Sarmasag” lignite in 
drilling mud. 

From these new techniques, Min- 
ister Dumitru said September 3, 1955, 
that drilling speed during 1955 was 
75 percent greater than in 1950 for 
development wells and 50 percent 
greater for exploratory wells. Drilling 
record for one month, it is claimed, 
is 25,331 feet. 

Turbine drilling is credited with 
reducing rotary development drilling 
costs by 9 percent and 40 percent for 
exploratory drilling. During the first 
quarter of 1955, 12.7 percent of foot- 
age drilled was by this method. 
Pipe Lines. Pipe line operations dur- 
ing 1950 were described as expand- 
ing. Five international lines, totaling 
560 miles in length and having a 
capacity of 7,751,000 barrels annually, 
were in operation. Plans called for 
expansion to 19,377,000 barrel capac- 
ity in 1955. This expansion was sched- 
uled to have been fulfilled by a new 
pipe line from Ploesti to Galacs to 
Odessa and another from Ploesti to 
Constanza Port. 

Too, the Danube-Black Sea canal 

is believed to be serving the industry 
on a priority basis. 
Refining. SRP is said to have con- 
trolled an annual refining capacity of 
70 million barrels during 1955, as 
compared with total domestic capac- 
ity in 1938 of 81 million barrels. This 
increase in SRP made 
possible when, according to a Yugo- 
slav report in October, 1951, the two 
refinery groups—Moldavia and Mun- 
tenia—were dissolved and their re- 
fineries added to SRP. 

Moldavia and Muntenia were 
formed in 1948 after nationalization 
of Astra Romana (Royal Dutch 
Shell), Unirea (Phoenix Transport), 
Romana-Americana (Standard Oil), 
Socony Vacuum (Standard Oil), and 
Steaua Romana (Anglo-Iranian). 

A Yugoslav report in 1951 said the 


control was 


Soviets demanded dismantling of the 
Ploesti refinery and its transfer to the 
USSR. Rumania agreed, promising 
“that removal of the refinery would 
start in the very near future.” A 1953 
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report said Ploesti refineries were re- 
moved and that new sites had been 
chosen in Moinesti (Bakau district, 
Moldavia province), thus making 
Moinesti one of the leading petroleum 
centers in Poland. 

Organization. The 1947-1948 per- 
centage distribution of capital in the 
Rumanian oil industry was as follows: 

Rumania, 27.35; Great Britain, 
24.5; Russia, 12.53. The USSR ac- 
quired its share by taking German 
Assets in the Rumanian oil industry 
according to the Potsdam Agreement 
provisions. 

U. S., 12.3; France, 10.65; Italy, 
3.79; The Netherlands, 1.63; Belgium, 
1.42; Switzerland, 1.21; and other 
countries, 4.61 percent. 

These funds were tied up in 28 
private enterprises which operated 15 
large refineries. 

Russia Made Money. So, with the 
Germans being wiped out by the 
Soviets in October, 1945, Western 
companies were permitted to carry 
on—on a private enterprise basis- 

with reconstruction work. Belgium 
and France were in a turmoil with 
Russia about Columbia and Con- 
cordia firms; Rumania lacked funds. 
All of the companies lacked equip- 
ment. 

Russia, which had no prewar in- 
terest in the Rumanian oil business, 
found itself a “one eighth” owner of 
all Rumanian oil stocks. Its own oil 
resources were being developed and 
used to the breaking point. Soviet 
military needs exceeded domestic oil 
output. 

So Rumania had to help. The 
Soviets began the ruthless exploita- 
tion of Rumanian oil fields. They 
invested huge sums in Rumania’s oil 
industry. Reconstruction work was 
estimated by Rumanians to cost $25 


million, while foreign currency alloca- . 


tions required to make possible a 70 
million barrel-plus annual output 
were estimated to range between $60- 
$70 million. 

So, as it forcefully developed, Rus- 
sia got Rumanian crude and products 
at prices about half those of the U. S. 
Gulf Coast level. There appears little 
doubt that during the period from 
August, 1944, to December, 1955. the 


Soviets saved more money by buying 
this oil at such advantageous prices 
than it had invested in Rumania’s gj] 
business. 

But to relieve its own industry 
further, Russia agreed to Participate 
in a new joint enterprise during 1952, 
The SovRum-Petrolifer Utilay enter. 
prise was to start Rumanian produc. 
tion of rigs, engines, drill bits, and, 
since 1955, toys with seamless pipe 
material hitherto imported from the 
Czech Vitkovive Iron and Steel 
Works. 

While complaints about quality of 
products were frequent, SRP-U con. 
tinued functioning. But on October 
17, 1954, Russia elected to pull out 
of this monopoly, since its own indus. 
try was again capable of meeting 
domestic demands. 

A similar industry in Poland, to 
gether with the Czech pipe industry 
and the SovRum Petrolifer Utilay, 
now supplies the entire Eastern bloc 
with equipment and sells their prod- 
ucts, except possibly for Czech pipe, 
to Yugoslavia, the Near East, India 
and China. 

Again, Russia designed for itself a 
good deal when founding SRP-U and 
another good one when it got out. 


Rumania Responsible Now. Ru- 
mania faces, sooner or later, the moral 
obligation of straightening up the 
legal facets of its oil business. Since 
1945, it has been operating with 
equipment taken from the Germans 
and, since the nationalization act in 
1948, with that of U. S., British, 
French, Belgian, Dutch, and Italian 
private enterprise. 

Thus, the Soviets leave to Rumania 
the question of reimbursement for the 
stock value of the private Westem 
companies, payments for interest 0m 
capital, and payment for the direct 
losses (encountered when Russia 
bought oil far below world market 
prices from Rumania), and wat 
damages, 

Whereas the question of Germaf 
property in Rumania appears to be 
an air-tight case now, future decades 
may bring about a radical change. 
Again, it is Rumania which must pay 


the bill. —The End 
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Russia to Send Big Delegation to Geological Congress 


RussIA Is sending 60 to 70 geologists and oil tech- 
nicians to the 20th International Geological Con- 
oress in Mexico City, September 5 to 11, making it 
one of the largest scientific delegations ever to come 
to the Western Hemisphere. 

This group will be headed by Russia’s best known 
geologist, Professor D. Scherbakov. He will be the 
active leader of the group representing the Academy 
of Science. Professor Alexi Bogdanov, head of the 
Department of Historical Geology of the Moscow 
State University, will direct the geological con- 
tingent. In this group will be suth specialists as Dr. 
[. O. Brod, oil and gas, and a contributor to Ameri- 
can literature: Dr. Matveev, coal; Dr. Smirnoff, 
mineral ores, Dr. Redinsky, geophysics, and several 


others not yet determined. 

The Russian group will present a new geologic 
map of the entire Soviet Union, a map so recent that 
it will not be issued until the last of August. It will 
represent a vast contribution to the geologic map of 
the world. In addition Dr. Brod will present a paper 
on oil reservoirs and others will give some papers of 
a technical and mechanical nature. 

The Geologic Congress is not a new institution to 
the Russians. The Congress was founded in 1878 
with its first meeting in Paris, that year. It met in 
St. Petersburg (now Leningrad) in 1897 and, as 
many American geologists will recall, met in Mos- 
cow and Leningrad in 1937. The last meeting was 
in Algiers in 1952. 
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“On- 
ber 
- AMONG WORLD OIL MEN 
ting 
: NICHOLAS J. CAMPBELL, JR. has 
in. been elected a director of Creole 
in Petroleum Corporation. He began his 
lay, service with the company in 1947 as 
bloc an attorney in the New York office. 
al. In 1950 he was transferred to the 
ipe, Caracas, Venezuela, office where he 
¥y was appointed assistant manager of 
the Law department and was made 
If a manager of the department in 1953. 
and A. L. Lager VL. Frost R. M. Bone © bh adie In January, 1956, Campbell was 
elected a vice president and trans- 
The Ohio Oil Company has an-  tlefield between the British Eighth ferred to the New York office. He is 
a nounced the formation of a wholly- Army and the German Afrika Corps. #4 graduate of St. Vincent Coliege and 
ae ened subsicliary, - phen 7 ad Resident manager at Oasis Oil’s ee aes lovd G. Smith 
ne vane ei he ii headquarters in Tripoli will be bh a ma agree 4l0y A cae 
‘ith nee u ted ALBERT L. LAGER. He was former ; ” hE He ft an onc sg 
os eens bated _ sae resident manager for the Conorada — and director atter y 
be ac we ol oil ne at Petroleum Corporation, which con- ‘© 
ish, « wobwagpeee “rm “ei ducted preliminary surface geological e 
rm awe in ; 41DY@, surveys and laid the ground work for se : ak he 
. orth Africa, Ohio negotiating concessions with the G. K. WHITLEY, a driller-in- 
nia Oil, Continental Libyan government. charge of the As- 
ern ea Fol tpt Oil’s Casper, Wyo., Production divi- in northeast India, 
on I Uae sion, was named manager of explora- has retired after 
| T.C, Buch holds a third un- tion, and R. M. BONE, formerly of 
ect ‘Buchanan Givided interest in “> 2m . M. NE, formerly more than 30 years 
sia these Libyan concessions, which in Casper, was named geophysicist. service in oil fields 
ket total area approximate the size of the C. M. DECKARD, formerly in the Se ee aes 
wat ‘tate of Illinois. Accounting department at Ohio Oil’s . A 
The subsidiary will be in charge of general office, Findlay, Ohio, has been viggaerees 
ian geological and geophysical exploration named controller. T.C. BUCHANAN, nent itiey 
be Si cnn, shin sone sieaiieaas granted former supervisor of Ohio Oil’s In- Pings. went to the Far 
des late in 1955 by the Libvan govern- diana Transportation district, Indian- hein Ww ne East for Burmah 
ge. ment. The land lies along the Medi- Polis, will be manager of Supply and Oil after working in the Batson, Burk- 
nay lranean sea and fale nd and is Transportation. These officials will burnett, Signal Hill, and Torrance oil 
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<> AN EXPLORATORY operation, unique ‘ ’ 

: in that it is taking place on two flanks hav 

wy of a volcano active in recent geologic = 

ay times, gives some promise of succes = 

*} in Sicily. By April, 1956, ARPE, a § “! 

ie mo affiliate of Standard Oil Compan § 

New Jersey) had completed smaj § ™ 

dee gas wells on both the south and wey § "° 

flanks of Mt. Etna, and was drilling § *“ 

6. a third test, Bronte 2, extension a | “U! 

‘ tempt on the west flank. tha 

baie 4 Gas has been produced commer. _ 

cially in the area for several year of 
AGIP, the exploration arm of Ente 

Nazionale Idrocarburi (ENI), the 

Italian government oil company, dis als 

covered and developed the Catan § °™ 

gas field, located directly south of tha § 7” 

city on the east coast of Sicily. Th § °°" 

field has eight wells which produce a 3 

total of 5.3 Mmef daily. in 

BA aS ae Despite the low producibility and PA 

This test well, located near Mt. Etna (background) in Sicily is shown being rigged up by Augusta the high carbon dioxide content of the 





Richerche Petrolifere, S.p.A., which is owned jointly by Standard Oil Company (Sicily), wholly- gas (as high as 30 percent), this pr- 
owned subsidiary of Standard Oil Company (New Jersey), and Raffineria Siciliana Olii Minerali. quction is evidently commercial. An 
4 >] ° 


feet 


nearly so, as it is much in demand se 
tia 


locally for use in generating electne 
ver 


power. Marketable natural gas can 
ARPE Completes 2 Gas bring as much as 30 cents per the § ™ 

sand cubic feet at Catania and othe § °* 

metropolitan areas of eastern Sicily. Dri 


Wells on Mt. Etna Flanks The Catania pay is either of Miocene + 


or Pliocene age, probably the latter. 



































There are several pay sands, ranging “. 

in depth from 1950 to 2650 feet. The a 

Company is evaluating unique new producing deepest test drilled in the field to date " 

reached 9000 feet. f 

area found on lava apron. Gulf Italia discovered the Ragus Bro 
field in southern Sicily in 1954, en Api 

hancing Sicilian prospects. In 1953, | wes 

- - . ~_— Augusta Richerche Petrolifere, S. p. cat 

= A., (ARPE) jointly owned by Stand- dril 

= ard Oil Company (Sicily), wholly | we 

= owned subsidiary of Standard Ol exp 

Palermo Company (New Jersey), and Raffir f |. 

eria Siciliana Olii Minerali, com — . 

“Gos Well, é menced exploration on its three cot Ps 

(Drithng April 135Q3G s cession areas in eastern Sicily. oi 

sicrer GIOTTO gz far, light gas production has beet th 
Peete oO) found in test wells in two of the . 

MASCALUCIAGS SSC. = _ areas, and a dry hole, Melilli 1 (s pa 

Vasadonna Gas Well “** — 2 Wortp On, February 1, 1956p 9 ™ 

— eecmubeniiendi, = = 180), recently has been abandoned. ; 
= Gulf Italia Licodia Wildcaty same Augusta (Refinery) Bronte 1. located on the west flank “ | 
= ; —— 4 of Mount Etna, 25 miles northwest Ca 

s = = of Catania and 16 miles west of the ie 

<== crater of Mt. Etna, commenced drill- ; ; 
A.RPE. Concessions ing June 28, 1955. The location w# 4 
chosen largely on the basis of surfact na 

‘ - a. a structures exposed in nearby areas _ 
Au 
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the lava apron. The area is very com- 
plexly faulted. Drilling proved diffi- 
cult. The location is on the west edge 
of the lava apron, and 454 feet of 
lava was penetrated, The basaltic lava 

‘; extremely hard, and, with little 
weight on the rotary bit at shallow 
depths, initial penetration was slow. 

This type of lava, as here, is ordi- 
sarily very porous, and it was difficult 
0 maintain circulation. Water is 
garce throughout Sicily, and lost cir- 
culation was a more severe problem 
than usual for this reason. The oper- 
ators set 1334@-inch surface casing to 
526 feet, once complete penetration 
of the lava apron was assured. 

The sediments below the lava apron 
also proved to be extremely hard. At 
one point, bits were being worn out 
and replaced faster than new ones 
could be obtained from the U. S. It 
became necessary to re-point dull bits 
in which the bearings were still good 
on the rig floor to avoid shutting 
down. 

Bronte 1 was drilled to 4715 feet. 
An Eocene gas sand at 3885 to 3945 
feet was perforated. Open flow poten- 
tial is 1 Mmef daily. The gas has a 
very high methane content, with a 
trace of ethane and no carbon di- 
oxide, unlike the Catania production. 
Drilling contractor for the discovery 
well was Drilvo of The Hague, Neth- 
erlands, an affiliate of Drilling and 
Exploration Company, Inc., of Dallas, 
Texas. Completion occurred in early 
December, 1955. 

A second well on the west flank, 
Bronte 2, was being commenced in 
April, 1956, located 9100 feet north- 
west of Bronte 1. This stepout is lo- 
cated just off the lava apron, so easier 
dniling was anticipated. Still, the 
wells in this area may be prohibitively 
expensive, and eventual payout of this 
venture is doubtful. Additional drill- 
ing is essential to adequate evaluation 
of the area before the decision can be 
made whether to attempt marketing 
the gas. It would have to be con- 
sumed by industry, such as for fuel to 
generate electric power. 

Early in 1956, ARPE drilled an- 
other wildcat—on the south flank of 
Mt. Etna, eight miles due west of 
Catania, and south of the limits of 
the lava apron, This well was drilled 
0 6450 feet. It was plugged back 
March 15, 1956, and perforated in a 
thin Tertiary sand from 2670-80 feet. 
August l, 
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Stand-pipe is being handled .. . 





. . - And guided into place at the ARPE well 


near Vasadonna, Sicily. 


Indicated open flow potential is 1 
Mmef daily. 

The Sicilian government is con- 
tinuing its favorable attitude toward 
private enterprise, which, in turn 
seems intent on developing Sicily’s 
crude oil and natural gas prospects 
rapidly, even those which are not too 
promising. Hydrocarbons and vol- 
canism generally do not mix, but 
where sedimentary and structural 


conditions have’ existed long enough 
to cause a hydrocarbon accumulation, 
a flow of lava on the ground far above 
will not affect it much, if at all. The 
lava flow will make the deposit harder 
to find, by covering the surface beds 
and fault traces, by affecting any 
seismic, magnetic, and gravity data 
and operating methods, and, worst of 
all, by making drilling very difficult. 

—The End 





Tomaso Romano, engineer, checks the gage on the christmas tree of an ARPE gas well drilled 
near Bronte, Sicily. 
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This is fishing village of Obbia, in the Italian mandate of Somalia in 
northeastern Africa, where Sinclair Somal Corporation beach-landed rig 
and camp equipment for its deep test 27 miles inland. Portable steel 
floats were used to move the shipment onto beach from the chartered 
vessel, shown anchored 212 miles off the coast. Ship arrived on scene 


170 International Section 


from Houston on April 24 of this year. Note roadway (dark arrows) 
which was built across sand dunes so vehicles could be driven from 
beach landing area to Obbia. Dark areas next to beach are sand dunes. 
Pictures on following two pages show how the operation was carried out. 
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Here the first of four floats are being assembled. . . 


. . . fourth float is moved into position. 


‘Beaching’ Equipment for Somalia Wildcat 


Sinclair Somal’s northeast Africa test is drilling ahead after operations were 


handled to dodge monsoons and overcome lack of port facilities at the fishing village of 


Obbia on Indian Ocean. 


SINcLAIR SoMAL COoORPORATION’S 
exploratory test in the Italian man- 
date of Somalia, in northeastern 
Africa, was spudded in during June. 
The wildcat, Gira 1, is first explora- 
tory effort on the 56 million acre con- 
cession held by Sinclair Oil Corpora- 
tion, Amerada Petroleum Corpora- 
tion, Continental Oil Company, and 
The Ohio Oil Company. It is located 
27 miles west of the coastal fishing 
village of Obbia on the Indian Ocean. 
Selection of the site followed three 
years of geological and geophysical 
operations over the difficult desert 
terrain. 

Gira 1 was scheduled to be a deep 
test, Sinclair Somal, concession oper- 
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ator, indicated, with the heaviest type 
of equipment being used. Equipment 
and supplies required for the joint 
venture exceeded 4000 tons, and were 
transferred from the vessel, a char- 
tered ship loaded at Houston, Texas, 
to beach by steel float landing craft 
since no port facilities exist at Obbia. 
Obbia lies 350 miles northeast of 
Mogadiscio, capital of Somalia, and 
the country’s only port. 

Operations were planned at length 
since the ship had to anchor off the 
coast during a calm between mon- 
soons. In that area, the prevailing 
winds blows in one direction for four 
months and from the opposite direc- 
tion for a like period. While it re- 


verses itself, a relative calm tempo- 
rarily blankets the Indian Ocean, 
The timing was perfect. The ship 
anchored two and a half miles off the 
coast during the calm. The equip- 
ment was transported to the beach 
with steel floats which were assembled 
at shipside. The sectional landing 
craft was made up of floats measuring 
10 feet wide by 30 feet long and five 
feet deep with special pressure lock- 
ing devices. The sections were set in 
the water and assembled in the sea 
with waves often reaching seven or 
eight feet high. 
Sinclair Somal reportedly will drill 
several wells up to 15,000 feet deep. 
Continued on Next Page 
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BEACH LANDING IN 


. . . loading operations begin. Craft is propelled by two 65-horsepower 


outboard motors. 


No plans have been made to ever take 
the rig out of the country, for moving 
it out would cost more than the value 
of the rig. 

A 50 percent interest in the con- 
cession is held by Sinclair Somal. The 
drilling contracting firm, which is 
supplying camp, transportation and 
other necessary facilities, is Interna- 


de Sen : 
MM Mee Rn He. . = : 
tie eee LP 


Barge load of trailers is beached. Tractors hold landing craft against 


side currents on beach. 
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on 


SOMALIA continued 


tional Drilling Company N. V. The 
contracting firm was organized re- 
cently in The Netherlands by M. R. 
Garrison, former general manager of 
Nederlandse Boormaatschappij N. V., 
and W. W. March, former executive 
vice president of Drilling and Ex- 
ploration, which owns 51 percent of 


NBNV. 


Loaded craft turns, makes for shore. Big box is 55,000-pound engin 


Total load: 65,000 pounds. 


In addition to its share in th 
Somalia concession, which is sep 
arated by aconcession held by Aziend 
Generali Italiani Petroli, the Italia 
government monopoly, Sinclair hold 
the concession over all of Ethiopia 
Somalia’s western neighbor. The com. 
pany now has one rig operating 


Ethiopia. —The End 


Off it goes. After the ramp is dropped, a power wagon pulls a troilet 


onto the beach landing strip. 
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Perfect Results 


MARTIN 
PLUNGERS 


everytime. 


Like any precision instrument or 
tool, there is a proper technique 


for the use of Martin Plungers. 


© 


Proper Plunger Length Proper Ring Size Proper Pre-swelling 


Why run Martin Split Rings 
dry, when pre-swelling will 
get much better results? Even 
lube oil or grease will tighten 
them in the grooves, and when 
rolled down and tight you are 
assured of trouble free opera- 
tion. 


Gravity, Temperature and 
water content determine the 
ring size to give free travel 
with minimum slippage. 
There is no reason to have a 
stuck plunger, or too loose a 
fit. You can have any desired 
fit by steps of .005”. 


The deeper the well the longer 
the plunger required. Three 
rings per 100 ft. for the 114” 
and smaller diameters, and two 
rings for the larger diameters, 
is simple rule to follow. Add 
extra length for stroke-thru. 


Complete, detailed instructions for 
using Martin Plungers are given simply and 


quickly in John N. Martin Catalog No. 4. All 
7 
guess work is eliminated. You obtain proper ring one) eae Ge” 


size for a correct working fit, proper plunger 
, : JOHN N. MARTIN 
ength for your particular well, and proper 


pre-swelling of rings. I#’s a fact: — you have perfect 
9 W. BRADY e TULSA, OKLA. 


results with Martin Plungers everytime — 
regardless of water or sand conditions —when you 
follow the simple instructions in John N. Martin 
ile j 
Catalog No. 4. Write for it today. 
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DRILLING HINTS 


These How-To-Do-It Ideas Can Save You Money 



































Build Hinged Baffle Plate Across Width of Mud Tank 


Since drilling mud is one of the 
costlier items concerned with drilling 
in some sections of the country, it is 
of utmost importance to keep it in 
good shape and to cut down on addi- 
tives and treatment wherever possi- 
ble. In a number of mud systems 
where steel tanks are built with a 
center gate in the settling tank, the 
mud has a tendency to set up on each 
side of the gate. Active mud thus is 
channeling through this mud that has 
set up along the sides of the tank, 
making frequent jetting and stirring 
up of the pits necessary. 

To eliminate this setting up and 
frequent jetting and watering back 
of the mud, one contractor has built 
a hinged baffle plate across the entire 
width of this tank. Height of this 
baffle plate, to control flow of the 
mud, is regulated by two chains at- 


174 


tached to a pipe windlass. A spoke 
wheel is mounted on one side so that 
this windlass can be turned, thus 





Ral 

‘ils Di How-To-Do-It 
ee Ideas 
* NY 


Earn Money, 
too! 


$10—Wortp On editors want 
how-to-do-it ideas, so your favorite 
short cut or invention could put 
money in your pocket! Write down 
the substance of that latest idea and 
send it in with a picture or drawing 
of the installation . . . if accepted, 
$10 wili be yours. Send those money- 
making ideas today to Hints Editor, 
Worvp On, P. O. Box 2608, Hous- 
ton 1, Texas. 











raising or lowering the mud baffle. 

When curved bottom tanks are 
employed, the bottom curved section 
of this baffle has a gate that can be 
removed so that greater volumes can 
pass through the tank. 

With this arrangement a more 
homogeneous mud system is main- 
tained. Flow of mud through the 
tank is even throughout the entire 
width, and setting up of mud is elimi- 
nated. Frequent jetting of the pits 
and watering back also is eliminated 
at.a great savings to the contractor. 

When necessary to blow the tanks 
down to get rid of the settling, the 
baffle plate can be lowered and a 
good part of the active mud can be 
removed before jetting the bottom of 
the tanks over to the reserve pit. This 
will result in a considerable savings 
in the mud bill. 
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Here’s the REAL 


TESPISSCLAM ...of Jest One of the 
Features that Put 
Added Value in 







a a can de 





mn 
HOLE 
OPENERS 


Exclusive 
H.C. Smith 
Feature: 








Roller Bearings on the shaft and ball 
thrust bearings on both sides of the cutter 
prevent tilting and wobbling of the 
cutters, insure true, full gage hole and 
trouble free running. This construction 

is found in no other hole opener. 











cual 
















LONG NECK ........ is easy to catch if 
you have to fish. 

CAST STEEL BODIES... Heat-treated for 
greatest strength. 

3 REAMER CUTTERS... insure straight hole 


all the way. 


CIRCULATION ON the cutters — AHEAD of the cutters 
~ and through the pilot. 


Supplied with DIAMOND POINT or BULL NOSE PILOT, 


or you can use your own dull rock bit. 


— Both 6-Point and 3-Point Hole Openers Available 
in a Full Range of Sizes 


-overy bit ze-gee8d-ag the best ! | 






* OILTOOL ,. GENERAL OFFICES, EXPORT OFFICES a 

mm, °C: _@ AND PLANT: COMPTON, CALIF. a 

oe eee ee tk FOOL CO. BRANCHES IN ALL PRINCIPAL OIL CENTERS — 4 
IN THE UNITED STATES AND CANADA 
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ALL COUPLINGS 


for the oil industry 


e 


A.P.1. LINE COUPLINGS 


Sizes 4%” through 12”, 
14” and 16” O.D. Black 
and Galvanized. Re- 
cessed, Taper Tapped 
%” per foot. 


A.P.1. CASING COUPLINGS 


Short and Long, sizes 
442” through 13%”. All 
threads 8 round, %4” 
taper per foot. Combina- 
tion casing couplings al- 
so available. 


A.P.1. TUBING COUPLINGS 


Non-Upset sizes 1.900” 
through 412”. Upset sizes 
1.660” through 4”. 


OTHER OIL INDUSTRY ITEMS 


Couplings-Standard Mer- 
chant, 3000 and 6000 Ib. 
Hydraulic and all other types 
of special couplings. 

Hex Bushings, Square Head 
and Hex Head Solid Plugs, 
Nipples, Unions, Steel Socket 
Weld Couplings and Caps. 





CAPITOL 





MFG. & SUPPLY CO. 


COLUMBUS, OHIO 





DRILLING HINTS 





Shop Made 
I1-Beam Clamp 


Drilling Line Clamp 
(Bolted To I-Beam 
Clamp) 

















ee 


m+ Drilling Line 

















Install the shop-made wire line 
| clamp which is welded to a shop- 
| made I-beam clamp on the derrick 
gin pole I-beam to anchor the end 
of the drilling line while raising or 
lowering the crown block. Previously 
the drilling line was anchored to the 





| I-beam by looping it over the beam 


and clamping the end of the line to 
the drilling line with conventional 
wire line clamps. 

This shop-made wire line clamp 


Weld Wire Line Clamp to I-Beam Clamp 


saves rig time by providing a fast con- 
venient means of anchoring the drill- 
ing line when raising or lowering the 
crown block. In addition, safety of 
these operations is enhanced by elim- 
inating the hazard of bending the 
drilling line while working in an ele- 
vated position. It also reduces the 
possibility of dropping the conven- 
tional wire line clamps or hand tools 
out of the derrick. 


Submitted by an employe of the Humble Oil & 
Refining Company. 











FORMER SILL ARRANGEMENT 


NEW SILL ARRANGEMENT 
£ REMOVABLE SILL 


CROSS HATCHING SHOWS WEAR 
AREA AFTER FIRST USE 


REMOVABLE PLANK 








NA tar 
































ene 




















= 

















REMOVABLE BOARD 
OUT TO FIT ROTARY 








Increase Life of Racking Platform 


Usually a platform for racking pipe 
is constructed as shown at left with 
the sills arranged as shown and the 
platform boards cut in a curved re- 
cess at one end to fit the curve of the 
rotary. 

One operator has revised the ar- 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue. ) 


rangement of his sills as shown in 
the middle drawing so that the end 
sill is removable, This permits revers- 
ing the position of the platform when 
the side receiving the most use has 
become sufficiently worn. 
Previously when the decking be- 
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deck 
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came worn on one side, all of the 
deck boards were replaced. In the 


drawing at the left, the area that 
receives the most use is shown. By 
reversing these sills and turning the 
platform around the rig owner can 


set from two to four times as much 


wear from his racking platform. 
Submitted by an employe of the Humble Oil & 
Refining Company. 


Help Cut Drilling Line 
With Hinged Plate Vise 


To facilitate cutting the drilling 
line, mount a shop-made hinged type 
drilling line device behind the draw- 
works on the drawworks engine or 
at any convenient place about the rig. 
Make this vise from two hinge plates 
with the metal crimped as shown in 
the attached photograph. The eyes on 
the hinge must be larger than usual 
to allow the bolts to pass through on 
the lower edge. 

Use this vise to hold the drilling 
line rigid after pulling it through the 
drawworks drum. Previously the op- 
eration of cutting the drilling line 
was done without the aid of the vise 
and proved awkward and clumsy. 

The use of this vise facilitates cut- 
ting off the drilling line by holding 
the line in a rigid position while it 
is being cut and while the U-clamps 


are being installed or removed. 


Submitted by an employe of the Humble Oil & 
Refining Company. 


Skid-Mount Working Parts 
For Speed in Moving 


To provide faster moves, most 
contractors are unitizing as much 
equipment as possible. One contrac- 
tor has unitized his lubricant tanks, 
wool box and pump parts house. 
These have been skid-mounted to 
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form a very easily handled unit when 
moving. 

































On one end is a tool box that 
.takes care of wrenches, tongs and 
other small tools. The lubricant tank 
with different grades of oils in differ- 
ent tanks has spouts readily accessi- 
ble on the outside. On the other end, 
a small doghouse provides storage 
for spare pump parts as liners, rods, 
plungers and packing. 





This whole arrangement is skid- 
mounted and can be moved as a unit, 
thus saving time and extra work. 





KEEP YOUR MUD IN 
with 


ae ie Mud-O-Graf" 





@ Provides accurate information for 
uniform mud control. 

@ Helps prevent blowouts by showing 
the duration and relative amount 
of gas in gassy streaks. 

@ Eliminates guesswork in the use of 
weighting materials, chemicals, and 
water. 

@ Indicates graphically all heavy and 
light streaks in the circulating 
system. 






The condition of mud in the hole is 
recorded automatically during every 
minute of the drilling operations. 
Weight variations of less than 1/10- 
pound per gallon can be detected. 
Mud-O-Graf has been proved in four- 
teen years tough field service. It 
eliminates trial and error methods of 
adding weighting materials. It de- 
tects gas or salt water incursions 
which could cause blowouts. 


WARREN AUTOMATIC TOOL CO. 


Manufacturers of Pit-O-Graf and Rig Runner. 
Houston Odessa take Charles New Iberia Harvey 
CApitol 4-2511 6-5861 HEmlock 6-2265 2-7131 Filimore 1-3721 
Hobbs, N. M, Lafayette 
3-8218 5-5313 
Export Representative: International Oil 1-~se Co. 
80 Rockefeller Plaza, New York City 
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Tough - Dependable - Portable 


M5SCO 


outperform 
all others per pound 
of weight 


CHECK THESE MONEY 
SAVING FEATURES! 


Call today for bulletins 
and complete information 


QUALITINS ‘oy R PRODUCT 


Sallie: 


TRADE MARK 


EMSCO MANUFACTURING COMPANY 
Garland, Tex. « LOS ANGELES, CALIF. © Houston, Tex. 
General Sales Offices: Dollas, Texos 


Distributors: Bovaird Supply Company, Tulsa, Oklahoma 
Mid-Continent Supply Company, Fort Worth, Texas 
Export distributor: Mid-Continent Supply Company, Inc., 
45 Rockefeller Plaza, New York 20, N.Y. 


oLUSH 
PUMPS 


V Exceptional Performance Emsco Slush Pumps 
deliver more horsepower per pound with greater 
economy and are easy to transport. 


n mye a 

/ Exposed” Liner Patented Emsco expos 
design minimizes fluid end “washouts” caused by 
liner packing failures. 


Compact Design Because of compact design 
Emsco Pumps cost less money to move. 


Easy-to-Service Operation and maintenance are 
easy and simple. There are no adjustments to be 
made —no greasing to be done — lubrication is 
completely automatic. 


y/ Avaitante Sizes: 
D175, D300, DA500, D700, D850, D1000. 









we 
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Unitize Manifold System for Mud Pumps 


ting to be done when rigging-up on 
location. This is especially so when 


There always is a considerable 
amount of nippling up and pipe fit- 





SAVE ON EQUIPMENT... 
SAVE GAS, TIRES, REPAIRS 


Warn Hubs on your 4-wheel drive make 
2 vehicles out of 1, because you can use 
it as a light duty 2-wheel drive pickup, or 
4-wheel drive work horse. Warn Hubs 
Save gas, tires, repairs; stop front gear 
whine and shimmy in 2-wheel drive — and 
you have 4-wheel drive whenever needed. 
Automatically, too, with Warn Lock-o- 
matics! They select free-wheeling 2-wheel 
drive or tractive 4-wheel drive as you shift! 
When road conditions change, you just 
keep right on going in whatever drive is 
required. With Warn Hubs, whenever you 
use 2-wheel drive you're saving On oper- 
ating costs — and because you have 4- 
wheel drive too, it’s the only light vehicle 
you need! Lock-o-matic (and Locking) 
models for all makes 4 W. Ds. to 1% tons. 
See Warn Hubs at your dealers, or write: 





























GET MAXIMUM 
USE OF YOUR 
4-WHEEL DRIVE! 


NEW WARN 


LOCK-O-MATIC HUBS 


Give your 4-wheel drive 
automatic free-wheeling 
2-wheel drive—and 
automatic 4-wheel drive 
forward and reverse 


AS YOU SHIFT! 





















Pee SURE TO spell 


that it’s 


WHERE YOU GET ALL 
THREE 


e DRILL PIPE JUNK SHOT 
e MAGNETIC FISHING TOOLS 
e DIAMOND CORE BARREL MAGNET 






Available 
in 
popular 
sizes 
from 
most 
fishing 
tool 
companies 


U.S PaTENT N° 
2,668,077 


= 


K & G MAGNETIC 
FISHING TOOL 










BE SURE TO SEE K & G A-100 
DRILL PIPE 
That It’s JUNK SHOT 
K «G 
designed, developed 


and manufactured by 

| the pioneers of first 
| successful magnetic 
| fishing tools ... the 
' ONLY company lIi- 
| ¢ensed to manufacture 
under U, S. Patent No. 
2,668,077 





K & G CORE 
BARREL MAGNET 





} 


OIL TOOL AND 
SERVICE COMPANY, INC. 


2703 Sackett Street * Houston 6, Texas 
JAckson 2-5436 
BRANCH OF FICES—CALIFORNIA: Avent, 
0 le 





> 
3 


Bakers- 
field, L 74 Beach, Los geles, Ventura. ILLINOIS: 
Diney. KANSAS: Great Bend, Liberal. LOUISIANA: 
ake Charles, Jennings, New tberia, Houma, i ay 
EW MEXICO: Farmington, Hobbs. OKLAHOMA: 
jealdton, Oklahoma City, TEXAS: Abilene, Andrews, 
bay City, Beaumont, & , Brownfield, Corpus Christi, 
an 




















WARN MFG CO., Riverton Box 6064-WO8, Seattle 88, Wash. | Félaburs “Houston, ' Kilvorg, "Odors. San Anase, 
Casper. 
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DRILLING HINTS .. . 





tanks, 
mud lines, etc. To shorten this amount 


connecting up mud pumps, 
of work and improve efficiency, unit- 
ize the manifold system for both mud 
pumps. 

Place the manifold at a convenient 
height skid-mount it so it is 
the 


and 


necessary only to connect dis- 
charge hoses to the mud pumps and 
the mud lines to the downstream side 
of the manifold. 
Make the manifold 


2-inch pipe with suitable valves, ells, 


framework of 


tees and unions mounted and bolted 


firmly in place with U-bolts. 

As the mud pumps are spotted on 
the 
the downstream side 


location, connect hoses to the 


pump; connect 
of the manifold to the mud line lead- 
ing to the stand pipe; and connect 
the 2-inch mud lines to the jet guns 
at the mud pits to the other side. 

In this manner, all the mud valves 
are mounted in a convenient place so 
that the mud pumps can be switched 
without running from pump to 
the other. All of the mud 
through the system can be controlled 


one 
flow of 


from this one manifold. 





call ELGE when you wanta 


“LOGGIN 


on your 


well 





OS 


TT ra ee 


You get consistently higher quality logs through Elgen’s improved 
electronic equipment and techniques. Elgen field engineers are familiar 
with the problems of their areas and are backed by Elgen’s long 
experienced and highly qualified research staff. Accuracy, lower price 
schedules and minimum rig time save you money. For fast, dependable 


service on your next log, call Elgen. 


DIVISION OFFICES AND SERVICE LOCATIONS 





* Wichita Falls « Graham * Ballinger 


< Gainesville 


* Abilene « Tulsa *« Shawnee *« Ponca City « Duncan 
*« Fort Morgan, Colorado *« Kimball, Nebraska 


caren 


2920, MERRELL 
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ROAD, 


DALLAS, TEXAS 
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Use Safety Devices 
For Small Drum Winches 


| When small drum winches are used 
| to lift fairly heavy loads, incorporate 
| certain safety devices. Use a ratchet 
| ing type device mechanism with a 
| dog stop. In case of failure of the 

dog 
| the unwinding of the drum and con- 
| sequent spinning of the handle could 


or tooth breakage on the gear, 


| cause injury to anyone in the vicinity. 
| When raising or lowering mud suc- 
| tion hoses from the pit with a small 
| winch, provide a safety device in case 
| of rapid unwinding of the winch 
drum. Mount the winch on an up 
right post of the boom at a convenient 
height to facilitate operation of the 
winch. Approximately six inches be- 
low the winch, drill a half-inch hole 
through the post so that a metal pin 
_ can be inserted. As the load is lifted 
| with the winch and placed in poti- 
tion, insert the pin in the hole in the 
post and allow the winch handle to 
back off until coming into contact 
with the pin. The dog then is engaged 
on the ratchet mechanism of the 
winch drum. 
For any failures short of a broken 
| handle on the winch, this safety de- 
vice will prevent the winch drum from 
unwinding and thereby prevent injury 
to personnel. 





|| For more information on ad- 
vertised products, use the 
Readers’ Service Postcards 
opposite the last page in 
this issue. 
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» PRODUCTION HINTS 


These How-To-Do-It Ideas Can Save You Money 

















Empty Filters With Horizontal Lever 


The job of manually digging filter 
media out of the containers is no 
longer difficult in some areas. A lever 
arangement, like the one shown, pro- 
vides a faster, more convenient way 
to get the job done. 

Make a horizontal lever of small 
diameter rod and support it by a 342- 
loot pipe riser which acts as a ful- 
tum. Place a second pipe riser of 
‘qual dimension with a small cradle 
at the top near the end of the lever 
tended to hold the filter container. 
The lever pivots on a pin at the ful- 
‘Tum and comes to rest on the cradle 
of the front riser when it reaches the 
horizontal. 

Attach the filter container to the 
‘td of the lever by a short chain. 
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When the free end of the lever is 
forced down the container is raised. 
When the lever is released the con- 
tainer weight causes the lever to fall 
until it strikes the cradle. The jarring 
action which results causes the filter 
media to slide from the container. 
Continued jarring completes the job 
in record time. 

The unit in the photograph has an 
additional advantage. It can be easily 
dismantled when not in use. The 
risers are fitted into short nipples 
welded to a plate which is bolted to 
the platform. This allows them to be 
slipped out leaving just the nipples. 
The dimensions of this device are de- 
pendent primarily on the size filters 
being emptied. 


Install Spray in Tank 
To Reduce Time in Cleaning 


The time-consuming manual opera- 
tion of cleaning tank bottoms can be 
reduced or eliminated by the installa- 
tion of the illustrated assembly. 


Install a flange near the bottom of 
the tank opposite the bleeder con- 
nection. By connecting the tank 
bleeder line to the suction of the fire 
wall pump and connecting the pump 
discharge to the flange, the fire wall 
pump can be used to agitate the tank 
bottom. 

Connect an assembly of pipe fit- 
tings consisting of a cross connection 
and spiral slotted nipples to the tank 
flange. As shown in the sketch it ex- 
tends toward the center of the tank. 

By circulating from the pump 
through the slotted nipples, the bot- 
tom of the tank is agitated and the 
mixture is removed through the 
bleeder line. If necessary add a treat- 





How-To-Do-It 
ideas 
Earn Money, 
tool 


$10—Woripv On editors want 
how-to-do-it ideas. so your favorite 
short cut or invention could put 
money in your pocket! Write down 
the substance of that latest idea and 
send it in with a picture or drawing 
of the installation . . . if accepted, 
$10 will be yours. Send those money- 
making ideas today to Hints Editor, 
Wor.p On, P. O. Box 2608, Hous- 


ton 1, Texas. 











187 














DODGE 
PRODUCTS 


You Should 
Know- 


TAPER-LOCK 
SHEAVES 


AIR-GRIP CLUTCHES 


TAPER-LOCK 


ALL STEEL 
CONVEYOR PULLEYS 


Dodge Bulletins 
you should have- 


Taper-Lock All Steel Conveyor Pul- 
leys. Construction details, sizes, 


dimensions. Bulletin D56. 


Technical data and selection tables 
for Air-Grip, Diamond D, Rolling 
Grip Clutches. Bulletin D56. 


Write for your copy. 


a of Mishawaka, Ind. 


DODGE MANUFACTURING CORPORATION 
6500 Union Street * Mishawaka, Indiana 
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BLEEDER LINE 


TANK 


VY PIPE SLOTTED 











FIRE WALL PUMP 




















ing chemical to the 


being agitated to 


tank while it is the 
assist in dissolving 


congealed material at the tank 
bottom. 








DE emee, TESTED ano PROVEN 














Screened 
Air Port 


CHECK THESE 
OUTSTANDING ADVANTAGES. 


Heavy Cast base for alignment, stabil- 
ity, heavy duty, double-shielded, pre- 
lubricated bearings, reduces lubrica- 
tion worries, high grade silicon steel 
in the magnetic circuit reduces iron 
losses... Wide variety of windings 





IN THE OIL FIELDS 


Unexcelled ... 
for Outdoor Use 


¢ DRIP PROOF 

¢ VERMIN PROOF 

¢ MOISTURE PROOF 

¢ CORROSION RESISTANT 
e FORCED AIR COOLED 


All these features of Field- 
master Ball Bearing Motors 
have been designed to over- 
come the rugged conditions 
of Oil Field requirements. 


ciELDMASTER 


provides triple ratings, dual voltages 
..-high torque licks heavy starting 
problems. High slip is available to 
take care of reciprocating load re- 
quirements encountered in pumping. 





Write For Deseriptive Literature. 


BETHLEHEM SUPPLY CO, tutsa, ox.aHoma 


Manufactured by VALLEY ELECTRIC CORPORATION, St. Louis, 8, Mo. 
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ia Pumping Progress Report 


FOR PETROLEUM ENGINEERS 


An advertisement prepared by the Aldrich Pump Co., Member of Hydraulic Institute, U.S.A, 


PUMP INSPECTION, MAINTENANCE AND REPAIR are jobs too 





—_— 


frequently ignored in the design of produc— 
tion pumps. This has been verified by a 
survey of more than 15,000 pump installations. 
Speed and economy of maintenance was fre= 
quently quoted as a major factor in pump 
selection. 





SECTIONALIZED FLUID-ENDS offer one of the best ways to 


SPEED IN 


guarantee both speed and economy in pump 
maintenance. As originated by ALDRICH Pump 
Co. Engineers, the Sectionalized Fluid—End 
comprises four main assemblies — the working 
barrel, suction manifold, discharge manifold 
and stuffing box. 


MAINTENANCE is assured because of ease of 





accessibility of all wearing parts. Manifolds 
can be slid back on studs and valves removed 
as complete units. Split collar and flange 
connection of plunger to yoke permits easy 
removal of plunger. 


ECONOMY OF MAINTENANCE results from speed in main- 





tenance. Perhaps even more important is the 
simple fact that it is cheaper to replace a 
Single section than a complete fluid—end. 
Another important economy is parts inter— 
changeability. Among 3-, 5-, 7— and 9—plunger 
units of any series, wearing parts are inter- 
changeable. Where a combination of multiplex 
pumps is required, this reduces spare parts 
stocks. 


THE ALDRICH PUMP COMPANY is the originator of the 





DIRECT FLOW principle — a design innovation 
that utilizes the sectionalized fluid-—end 
principle. Aldrich Engineers have become 
known as the people to take your tough pumping 











Aldrich Direct Flow Fluid-End Design 


... for your 
tough pumping problems 


specify ALDRICH 


The Direct Flow principle, an 
Aldrich design innovation, is a 
major forward step toward the 
solution of tough pumping prob- 
lems of all kinds. Not only does it 
eliminate two right-angle turns 
in the fluid-end, but in addition 
makes possible complete Fluid- 
End Sectionalization. This is 
another Aldrich design innova- 
tion which permits economies of 
maintenance and repair offered 
by no other type pump. 


CHECK THESE ADVANTAGES OF 
SECTIONALIZED FLUID-ENDS: 


Less expensive parts replacement 
Ease of inspection and maintenance 
Interchangeable wearing parts 


No special equipment 
for valve removal 


Easily accessible stuffing boxes 


| Write today for 

| Data Sheets 
describing the 
Direct Flow 
Pump Series. 








problems to. We have never turned down a 
challenge. 





FURTHER INFORMATION can be had direct from the company. 
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Tell us your problem and we'll send you Data 
Sheets describing the size pump we recommend 
to solve your problem. Address your request 
to: The Aldrich Pump Company, 4 Pine 

Street, Allentown, Pa. 


WORLD OIL 
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THE 





PUMP COMPANY 


Originators of the Direct Flow Pump 


4 PINE STREET 
ALLENTOWN, PA. 
Representatives in principal cities 
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PRODUCTION HINTS .. . These particles caused excessive pry, 
sure buildup resulting in damage 
the meter. 

g In addition to eliminating met, 
damage the cost of replacing ruptury 
screens also is eliminated. 
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REM P 
_-= REMOVAL PLUG 


°ee000°° 
“cee eee ® 
“cog eee® 
Seeeee® 
S®e000? 


Add Time and Safety 
& With Flare Burner 


The improved flare burner desig 


° 
6 





° 











TACK WELD TO REMOVAL PLUG 


il "2 5 , tes Se fe 4 
FOR EASIER REMOVAL. illustrated promotes safety and save 


time. Its design pre- Me rare BURNES 
vents the wind |}! SLOTS 
from extinguishing |}. COLLAR 
Durable Screen Protects Water Meter the flame. The pos- 


sibility of contam- 











The screen illustrated is made of a__ the injection well. 
134-inch by 34-inch pipe nipple per- Previously wire screens were used. 
forated with %-inch holes. It is in- On occasion these screens burst under 
serted into the screen fitting connec- pressure allowing strips of plastic POSOnoUS gas 1s also 


inating the sur- }.f <— FLARE Arise 


rounding area with 


tion to strain debris from the water coating, welding slag and other for- reduced. 
before it enters the water meter and eign matter to enter the water meter. Construct the burner from a two 





{ei 
| 
! 
: 
: 
oe 





Otis...“ First in 
Pressure Control’ 


: ‘ \ 
- it roel f rhe nf ma _J\ ~/\, wi VY WA" — 


Otis Casing Caliper 
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foot length of 4-inch pipe. Cut slots 
along the length of the pipe, slit 
one end into several sections and fold 
s that they form a small opening. 
Thread the other end and screw the 
burner into a collar at the top of the 
flare riser. 


























tur 


Portable A-Frame Speeds 





desi : , 
‘sa, | Bearing Maintenance 
_ BURNE: Use a portable A-frame, similar to 
's the one pictured to save time in serv- 
“AR icing equalizer and saddle bearings ' 
on rod pumping units. S f 
Make the uprights of the A-frame eg 
of heavy steel pipe and bolt them to | é 
E Rises a pa 2 
the sampson post. Fit an M-shaped 
steel] rod into the top ends of the up- A-frame, lifts the walking beam off quiring a gang truck or contract gin 
rights high enough above the walking the sampson post allowing access to pole to raise the walking beam can 
beam to allow a chain hoist to be _ the bearings. now be done by a couple of men with 
two. | installed. The hoist, supported by the In this manner the work once re-_ a pickup truck and the A-frame. 











OIIS CALIPERS 


Complete Service for Surveying Tubing and Casing for Internal Corrosion 


Don’t risk the consequences of internal corrosion damage. If you are operating gas 
and/or oil wells in corrosive areas, you need accurate, reliable information on the 
internal condition of the pipe to determine the exact extent of any corrosion damage. 
Otis crews have available a complete set of calipering instruments to survey all stand- 
ard sizes of tubing and casing — from 1%” to 8%”. Tubing can be surveyed for 
corrosion, rod wear, mill defects, and mashed or crooked joints in the hole, under 
pressure, without killing the well or disturbing packer settings. Otis crews can also make 
casing corrosion surveys in the hole, in a single run, at appreciable savings in rig time. 

A preliminary interpretation of the general condition of the string and a list of 
bad joints is available immediately after the well is calipered, and later you are given 
a comprehensive report by an experienced Otis corrosion engineer. The survey includes 
an exact tabulation of the percentage of loss in wall thickness of each joint. 

A call to your nearest Otis office will bring you complete details, sample well 
reports, and descriptive literature on this exclusive Otis service without obligation. 


OTIS PRESSURE CONTROL, INC. ©@ 


BRANCHES THROUGHOUT THE OIL COUNTRY 
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Speed Recorder Hookup with Flexible Hose 


Here is an im-_ flexible rubber hose to the pressure 
proved method of 
connecting a port- 
able tubing and 
casing pressure re- 


recorder and connect it to this line 
with a union. 
Previously, copper tubing was used 
corder. ; 
Install a %4-inch 
steel line on the the casing valve. By using the flexible 


to connect the pressure recorder to 


wellhead between hose and an easily accessible connec- 
the casing valve 
and a point near 
the top of the well- corder may be quickly and easily 


tion point, the portable pressure re- 





head. Attach a #6 installed. 





for Every Location 


Whether you're lifting oil from the bottom of the ocean or from 
the top of a mountain, there’s a JENSEN JACK engineered to 
make such tough jobs mighty easy . . . and profitable! 

JENSEN JACKS have rugged all-welded construction . . . one-man 
counterbalance . . . double tapered roller type bearings . . . pre- 
cision shaved gears . . . oil bath lubrication . . . and one man can 
change gear reductions easily and quickly. 

36 years of field operations, under all conditions, prove JENSEN’s 
ability to lift MORE oil for LESS money. Write the JENSEN Folks 
or see your nearest dealer. 


JENSEN BROS. MFG. CO., INC. 
Coffeyville, Kansas, U.S.A. 







Export Office: 
25 Broad Street, New York City 
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There's a JENSEN JACK | 


| Maintenance Platform 





Promotes Safety 

This suggestion promotes safety in 
the maintenance of motor valves om 
elevated separators by providing @ 
| rigid position from which to work, 

Attach a 12-inch by 16-inch plat 
form made of stair grating and angle 
iron to a standard section of derrick 
ladder about seven feet long. Secure 


| this ladder-platform assembly to the 


separator above the rum 
around with a wire line. 

The repairman sits on the platform 
as shown when repairing the sep- 
arator motor valve. When not in use 
the platform attachment allows the 
platform to be pivoted to one ‘side. 
| In this manner it does not interfere 
| with normal use of the ladder. 

The accompanying illustration 
shows the operation of this device. 


| Speed Valve Seat Removal 
| With Shop-Made Tool 








Here is a sugges 


~ tion that helps re 


duce the time te 
quired to remove 
stuck compressor 
valve seats. 

Take a circulat 
piece of 3-inch 
steel plate with @ 
354-inch by ¥2-ineh 
slot cut through the 
center, Use this 


in conjunction with two 34-inch by 
8-inch steel bolts as shown in the 


Screw the long bolts into the valve 


WORLD OIL « August 1, 1956 











Ay 


OPS.NOP8 oeiune 


WAUKESHA Model VLRDBSU 
V-12 TURBODIESEL 
5788 cu. in.—1100 hp at 1200 rpm 


WAUKESHA 
OIL FIELD 
Engines and 
Power Units 

10 hp to 1135 hp 


GET BULLETIN 1079 
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i ". “Shere 


Ss 
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“s 
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— ak ye _-"3 " 296 
WAUKESHA MOTOR COMPANY, WAUKESHA, WISCONSIN ¢ NEW YORK ¢ TULSA © LOS ANGELES 
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Ribz.iI> 


Jam-proof 


65R 





Nearest Thing 


to Machine Pipe Threading 
















Favorite threader of -<@ 
gas and petroleum men... 
that threads I’ to 2” pipe | 


+t SJ i Se} Sh = 






a 








~ — ro Va 
with Is set of dies ny 
Dar 
Seat 
a» 
Ready for work fast... = 
= D 
you set 65R to pipe or conduit size —— Sea 
in 10 seconds . . . self-contained 1”, Ps 
14”, 14”, 2” dies. Self-centering 
workholder sets to size instantly. 
No mistakes... 
automatic kick-out prevents jamming Dar 
when standard thread is cut by hand a 
or power drive. Workholder setting is . 
mistake-proof. Beautiful th reads oo 
perfectly threaded factory 
test sample in your new 65R 
proves it! 
[ [ -_ 
“a You can’t beat RIFAID 65R : 
Yoke Vise for speed, easy work and : 
long service. 
RRIEAID Spiral Reamer Buy it at your Supply House! 














RikaID> 
Pipe 
Wrench 


rn | Loe | ee 


RiFAID 
Pipe Cutter 





RIZAID biekeL K=-Save! Pipe Te vols 
Drop-Head : 
Pipe Threaders S 


The Ridge Tool commen. yele, Ohio, U.S.A. 
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DARCOVA 


now offers... 


e MORE STRENGTH 
e MORE LIFE 


e MORE PERFORMANCE 
PER DOLLAR 


with 1OO% NYLON 


Darcova 
Valve Cup 


Darcova 
Seating Ring 


Darcova 
Seating Cup 


Darcova 
45° Bevel Cup 


and only in DARCOVA can you get 
this time-saving, money-saving ad- 
vantage! Available in the full range of 
sizes and Darcova textures for varying 
well conditions. 

Send for Bulletin No. 5502 


and specify DARCOVA at your supply store. 
There is no substitute! 


DARLING VALVE 


& MANUFACTURING 


Te ONGINAL COMPOSITION CUP 


. a 
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PRODUCTION HINTS... 





seat, and place the circular plate over 
the bolts which extend through the 
slot in the plate. With the plate rest- 
ing on the compressor, place washers 
and nuts on the bolts and tighten 
equally. Pressure of the nuts against 
the plate puts tension on the bolts 
which tend to extract the valve seat. 

Previously, a chain hoist or a brass 
bar and a sledge hammer was used 
to remove stuck valve seats, 


Factor Table Reduces 
Test Calculations 


Use this table of factors to facili- 
tate calculating individual well tests 
when they do not cover an even 24- 
hour period by reducing the number 
of manual calculations. In most cases 
the factors are calculated manually as 


they are needed. 


Table of Factors for Use in Expressing 
Production Tests At 24-Hour Rates 


Length of Test 24-Hour 
Hours Factor 
0.96000 
0.96969 
0.97959 
0.98969 
1.00000 
75 1.01052 
5 1.02127 
3.25 1.03225 
3 1.04347 
2.75 1.05494 


moun 
wn wn 


a 1.06666 
rf 1.07865 
1.09090 
.10344 
.11627 
.12941 
.14285 
.15662 
.17073 
.18518 
.20000 
.21518 
.23076 
.24675 
.26315 
sS0800 
41176 
.50000 
5 .60000 
4 1.71428 
3 1.84615 
) 
1 
( 


—_ 
oe 
LS 
~ 
~! 
1 1. 1 1 1 S11 1 1 ee 1 ee 


2.00000 

2.18181 

) 2.40000 

9 2.66667 
8 3.00000 
7 3.42857 
6 4.00000 
5 4.80000 
t 6.00000 
3 8.00000 
2 12.00000 
1 24.00000 








This month’s hints were submitted by em- 
ployes of Humble Oil & Refining Company. 




















For 
FULL RECOVERY 


at 


TYPE H-E 
LOW PRESSURE 


TREATING 
SEPARATORS 


EFFICIENT: Separates oil, gas, and water 
by heat treating and scrubbing method. 
Treats emulsion, secures FULL RECOVERY. 


AUTOMATIC: Heat controlled by thermo- 
stat; saves fuel and keeps right tempera- 
ture at ail times, eliminates loss of gravity 
Thermometer shows water temperature. 


ECONOMICAL: Heater is built into the 
tank, insuring full benefit of all heat. NO 
GAS LINE TO LAY — fuel is secured from 
gas chamber at top of separator. 


TROUBLE-FREE: Simple, practical design, 
with no elaborate parts to get out of order. 


TANKS & 
SEPARATORS 
For Every 
Oil Field 
Need 





Wichita Falls, Texas 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 195 








What's Happening 











at. 


Harold Decker Ray C. Lewis 


Harold Decker, former president of Hous- 
ton Oil Company, and five other execu- 
tives of the firm, which recently sold for 
$235 million, have be- 
come with 
the oil activities of 
Herman and George 
R. Brown of Hous- 
ton. Decker will be in 
over-all charge of the 
Browns’ oil enterprises 
and will be president 
of Highland Oil Com- 
pany; Ray C. Lewis, 
formerly manager of 
exploration for Hous- 
ton Oil, will be execu- 
tive vice president and 
general manager of 
Highland; Wendell L. Lewis, formerly 
chief geologist of Houston Oil, will be 
vice president and manager of exploration 
for Highland; R. W. Goff, formerly assist- 
ant manager of the Land department of 
Houston Oil, will be superintendent of 
Land for Highland; J. M. Wilson, for- 
merly chief geophysicist for Houston Oil, 
will have the same position with High- 
land; and Foster Parker, former treasurer 
of Houston Oil, will be comptroller for 
Brown & Root, Inc. in addition to his 
duties with Highland. Headquarters will 
be in the San Jacinto building in Houston. 
Oil interests of the Browns, in addition to 


associated 





Foster Parker 


Hghland, are Frio Pipe Line Company 
and Herman and George R. Brown, an 
exploration partnership. Decker at one 


time was with Skelly Oil Company and 
later with Seaboard Oil Company, He 
joined the Pan American companies in 
1945, leaving in 1950 to accept the presi- 
dency of Houston Oil and its subsidiaries. 
Lewis had been manager of exploration 
for Houston Oil from 1950, joining the 
company in 1945 as chief geologist. He 
resigned as district geologist of Stanolind 
Oil and Gas Company to join Houston 
Oil. Lewis, who joined Houston Oil in 
1941, had been chief geologist since 1950. 
Goff, who first joined Houston Oil in 
1936 in the Production department, re- 
joined the firm in 1945 in the Land de- 
partment. He was assistant superintendent 
at the time of liquidation. Wilson started 
with Magnolia Petroleum Company and 
was party chief when he left in 1951 to 
join Houston. Parker joined Arthur An- 
dersen & Company in 1938 and was with 
that company’s Houston office specializing 
in accounting, until 1950 when he joined 


Houston Oil. 
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AMONG MEN IN THE INDUSTRY 


A. E. Dietert’s appointment as assistant to 
the chief geologist for Cities Service Oil 
Company (Delaware) has been announced. 
He will have charge of the company’s 
joint-interest exploration and development 
programs throughout the U. S. and Can- 
ada. L. E. Patterson of Midland, Texas, 
and Paul Hyatt of Oklahoma City will 
assume Dietert’s former duties as division 
geologist for the Southwestern division. 
Patterson has been named Southwestern 
division exploitation geologist and Hyatt, 
Southwestern division exploration geolo- 
gist. P. E. Barnhart, Jr., district geologist 
at Jackson, Miss, is being transferred to 
Midland as district geologist for West 
Texas, replacing Patterson. R. M. Strom, 
assistant district geologist for West Texas, 
is being transferred to Oklahoma City and 
will replace Hyatt as district exploration 
geologist for Oklahoma. 
2 


Allen K. Tyler for the past two years a 
member of the membership staff of the 
Texas Independent Producers & Royalty 
Owners Association, has been appointed 
publicity director of the association. He 
has been active in newspaper and public 
relations work for the past ten years. 


-@ 


Robert C. Bryan, formerly an independent 
geologist of Wichita, Kansas, has joined 
the geological department of Parker Pe- 
troleum Company, Inc., of Ponca City. 
Bryan is the geologist responsible for the 
discovery of the northeast Wellington pool 
in Sumner County. Kansas. 


Arthur L. Quackenboss is now president 
and director of Ajax Petroleum Corpora- 
tion, a newly-formed company to engage 
in oil production, drilling and the ap- 
praisal, purchase, operation and sale of oil 
properties. Quackenboss formerly was in 
charge of crude purchases for Union Oil 
Company of California and is a veteran 
of 31 years in the oil industry. Other offi- 
cers include P. F. Merk, vice president, 
C. H. Anderson, vice president, and Ed- 
ward R. Downing, secretary. Directors are 
Merk, Anderson, Downing, Robert W. 
Bachelor. James Balderson, Frank Tsumoto 


and T. Kondo. 
* 


Monterey Oil Company announces the ap- 
pointment of Marshall C. Turner as man- 
ager of the newly created California divi- 
sion. In his new post, Turner will have 
charge of development, drilling and pro- 
duction throughout the California area, 
and also will direct operation of the com- 
pany’s gasoline plant at Huntington Beach. 
Offshore exploration and development op- 
erations will constitute an important part 
of the new California division activities. 
Turner joined Union Oil Company in 
1939 as a trainee and spent most of the 
next ten years in various engineering and 
operating assignments in the Los Anveles 
Basin and coastal fields. He was suverin- 
tendent for Continental Consolidated Cor- 
poration and later for Phillips Petroleum 
Company. He resigned as assistant to the 
chief production engineer at Phillips to 
accept his present post with Monterey. 


H. J. Gruy announces the opening of cop. 
Republic National 


sulting offices in the 
Bank building, Dallas. 
The firm will be called 
H. J. Gruy and Asso- 
ciates, Gruy was with 


DeGolyer and Mac- 
Naughton in Dallas 
from 1945 through 


1950 when he opened 
offices in Fort Worth 
as a petroleum con- 
sultant specializing in 
appraisal of produc- 
ing properties and res- 
ervoir studies. Prior 
to 1945 Gruy had 
served as district ex- 
ploration engineer for 





H. J. Gruy 


Shell Oil Company in East Texas, Arkan- 
sas, and the Gulf Coast areas. 


William K. Warren has been elected a di- 
rector of Gulf Oil Corporation, The new 


post for the chairman 
of the board and chief 
executive officer of 
Warren Petroleum 
Corporation completes 
a 40-year cycle. In 
1916, Warren had 
worked for Gypsy Oil 
Company, then a Gulf 
subsidiary. He left to 
found and develop 
Warren Petroleum, 
which this year 
merged with Gulf. In 
the 40-year interval 
between Gulf posts, 
he organized a series 





William K. Warren 


of firms which were merged into Warren 
Petroleum Corporation in 1937. In 1946 
and 1948, manufacturing, transportation 
and storage facilities were added and hold- 
ings and proved oil reserves increased. 


Joe L. Risinger, in charge of safety a 
Socony Mobil Oil Company, Inc., retired 
June | after serving the company 37 years 
He began his career in the boiler shop 
of the Beaumont, Texas, refinery of Mag 
nolia Petroleum Company, Southwest affi- 
iate of Socony Mobil. He is the inventor 
of an agitation method of extinguishment 
or control of oil tank fires, now in worlt 


wide use. 
* 


Kerr-McGee Oil 


Industries, 


Inc., has 


named Grier Zimmerman to the newly 
created position of supervisor of drilling 


operations. Division 


superintendents 1 


West Gulf, Central Gulf and East Gul 
divisions will report to Zimmerman, 
merly toolpusher and drilling engieet 
W. C. (Carl) Lawson, formerly toolpushe: 
on Kermac’s Rig 44, has been named Ge 
tral Gulf division drilling superintendest 
Kenneth W. Parker, being transferred 
Oklahoma City as special assistant © 
George Parks, general manager of f 
and production operations for the firm, bas 
been toolpusher and drilling engineer ® 
the Gulf Coast region five years. 
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George F. Getty II has been appointed 
vice president and 
eneral manager of 
the Eastern division of 
Tidewater Oil Com- 

y. Until recently 
executive vice presi- 
dent and director of 
Pacific Western Oil 
Corporation and vice 
president and director 
of Spartan Aircraft 
Company, Getty also 
will serve as chairman 
of Tidewater’s operat- 
ing committee, East- 
ern division. His head- 
quarters will be in 
New York City. 


George F. Getty 


e 
Wilbur H. Knight has accepted a position 
as geologist for Larco Drilling Company 
at Jackson, Miss. He recently resigned as 
district geologist for Union Producing 
Company. 

« 


Jack H, Simpson recently was named pub- 
lic relations director 
for both the Okla- 
homa City general of- 
fice and the Pampa, 
Texas, district office 
of Shafer Drilling 
Company. He formerly 
was with Waukesha 
Motor Company at 
Tulsa where he held 
asimilar position 3% 
years. Simpson also 
has had experience in 
the oil industry with 
Gates Rubber, Ward 
Machinery and Conti- 
nental Oil Company. 


Jack H. Simpson 


R. O. Swayze, vice president and director 
of production, marked 35 years of continu- 
ous oil service with General Petroleum 
Corporation May 16. First employed in 
the company’s production office at Taft, 
California, he became assistant manager 
lor the Rocky Mountain area in 1945. 
Two years later he returned to California 
to become manager of California opera- 
tions for the Production department. He 
was elected to his present position in 1953. 


Pure Oil Company’s Southwestern Produc- 
ing division recently announced the follow- 
ing personnel changes: John J. Collier, Jr., 
las assumed the position of assistant to the 
division manager in exploration in addi- 
tion to his duties as division exploration 
manager. Joining Pure in 1941, Collier 
successively held the positions of district 
geologist in Corpus Christi and New Or- 
leans, chief division geologist and division 
manager of exploration. Charles W. Han- 
cock, who is now assistant to the division 
manager in producing, formerly was as- 
‘stant division production superintendent. 
He joined the company in 1949 as pro- 
Suction engineer. Charles L. Schneider 
was named assistant division production 
‘uperintendent succeeding Hancock, He 
cently returned to the Southwestern Pro- 
“ucing division as senior engineer after 
‘ving in the company’s Eastern Produc- 
ing division as division chief production 
‘ngineer since 1951. John R. Weyler, now 
“sistant chief division production engi- 
iter, was promoted from senior engineer 
% the division’s Engineering department. 
le joined the company in 1950. Jerry J. 
asicek, senior production engineer in the 
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Tulsa Office Engineering department, for- 
merly served in the Production department 
prior to being transferred to the Tulsa 
Office Production Engineering department 
in 1952. Kenton L. Ludiker, formerly 
chief division rental clerk in the Rental 
department in Tulsa, was transferred to 
the Land department in the recent move. 
He has been with the company since 1946. 
Arnold D. Dethrow succeeds him as chief 
division rental clerk. With the company 
since 1951, Dethrow formerly was with 
the Tulsa Rental department. The follow- 
ing transfers in the Geological department 
of the Southwestern Producing division 
also have been announced: Arthur Jack 
Robnett, geologist in the Ardmore Explo- 
ration office, named staff geologist in di- 
vision headquarters at Tulsa; Richard R. 
Ross, Jr., geologist, Ardmore Exploration 
office, assigned to the Exploration Office 
at Amarillo, Texas; George A. Bradley, 
geologist, moved from Amarillo Explora- 
tion Office to Ardmore; and Donald M. 
Taylor, geologist, transferred from the 
Tulsa office to the Ardmore Exploration 
office. 
a 


Walter C., Holloway, staff official of the 
Kin-Ark Oil Company, has been elected 
to the company’s board of directors. With 
the company since November, 1955, he 
previously had been with Lawton Oil 
Company in Magnolia, Ark., and the 
Murphy Corporation, El Dorado, Ark. 


Stuart E. Buckley, formerly head of the 
Production Research division of Humble 
Oil & Refining Company, has been named 
assistant manager of Humble’s Exploration 
department. He succeeds Ed J. Hamner, 
who was elected to the board of directors 
recently, Buckley joined Humble in 1933 
as a roustabout; soon after he was trans- 
ferred to the Production Research division 
as research engineer, becoming acting di- 
vision head in 1942 and later, division 
head. Since 1954 he has served as acting 
assistant chief geologist, a training assign- 
ment. Dr. Claude R. Hocott succeeds Buck- 
ley as head of the Production Research 
division. Joining Humble in 1937 as re- 
search engineer, he became assistant head 
of the division in 1942. 


The Texas Company has announced that 
John C. Jackson retired June 1 as general 
attorney for the company at Houston. He 
was succeeded by Robert J. Derby, now 
assistant general attorney, Houston. Wil- 
liam E. Loose, also a general attorney at 
Houston, continues as Texaco’s chief trial 
lawyer there. Jackson joined Texaco’s 
Legal department in 1932 and was made 
general attorney at Houston in 1945. Since 
his retirement, he has entered private 
practice. Derby, who succeeds Jackson and 
who is in charge of Texaco’s Legal depart- 
ment at Houston, practiced law in Lufkin 
and San Antonio before joining the com- 
pany in 1945. He was promoted to assist- 
ant general attorney in 1954. 


Oceanic Oil Company announces that at 
a special meeting of the board of directors 
recently, Fred M. Keller, president since 
1945, was elected chairman of the board, 
to continue as a consultant to the com- 
pany. J. Russell Sherman was elected pres- 
ident and chief executive officer. He for- 
merly was with Standard of California, 
moving to Oceanic in 1949 as vice presi- 
dent. He was made executive vice presi- 


dent in 1951. 
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CUT STUCK 
SAND LINES 
INSIDE 
TUBING 





KINLEY 
SAND LINE 
CUTTER 


Mm, M. Kinley Company, Licensees 
ABILENE, TEXAS 


Hudson-Eads, Inc. ----------------- 2-5331 
CORPUS CHRISTI 

Tubokut Wireline Services ------------ 5-1811 
HOBBS 

Horne Well Service Co. - - - ----------- 3-5396 
MIDLAND 

Luccous Service & Equipment Co. ------2-1631 
PETTUS, TEXAS 


Eddie Jones Engineering Co. 16 or Beeville 1547 
OKLAHOMA CITY 
Rainbo Service Co.----ME 4-2131, ME 2-3045 
LIBERAL, KANSAS 
------------- Main 4-3598 


Rainbo Service 

WICHITA FALLS 
Hudson-Eads, Inc. ---2-3767, 2-8584, 3-4690 

CASPER, WYOMING 


C. A. White-- --------------------- 3-5264 
GLENDIVE, MONTANA 
C. A. White---------------- EMpire 5-3833 
FORT MORGAN, COLO. 
. A. White------------------------- 919 








CLEAN OUT 
CHOKING SAND 


Excessive sand and sediment 
holds back your oil. For fast, 
easy clean out with fewer 
round trips and less down- 
“4, time, use world famous Miller 
} Sand Pumps. 

SAND PUMP SIZES 
0.D.—2"2, 3, 34%, 4%, 5, 5%, 7 In. 
Lengths—20, 25, 30 ft. 
Composite Catalog, Page 3369 


Write for descriptive price list 





Miller Sand Pump Co. 


General Offices, Box 4516 
Oklahoma City 9, Okla. 


EXPORT OFFICES 
* 30 Rockefeller Plaza 
NEW YORK CITY 20, N. Y. 
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SCRATCHERS 


and 
| CENTRALIZERS 












Removal of mud 
cake and preven- 
tion of channel- 
ing are required 
for good primary 


cementing. 
B and W intro- 
duced the first 


scratchers to the 
oil industry in 
1939 . .. and in 
1946, the first 
latch-on central- 
izer, with the 
Kon-Kave bow 
for extra center- 
ing strength. 

These tools, 
part of Band W’s 
complete line of 
primary cement- 
ing tools, help 
assure proper 
hole conditioning 
for a good cement 
job. 





B and W Multi-Flex Scratcher 

B and W Hinged Nu-Coil Scratcher 

B and W Rotating Scratcher, Multi-Flex type 

B and W Rotating Scratcher, Nu-Coil type 

B and W Latch-On Centralizer with Kon-Kave Bow 
B and W Latch-On Stabilizer 

B and W Stabilock 


Be Wn. 


} GULF COAST WEST COAST 
Box 5266 Box 3751, Terminal Annex 
Houston 12, Texas Los Angeles 54, Calif. 
Phone WA 3-6603 Phone DA 4-1106 
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Ralph Neuhaus, vice president of Associ- 
| ated Oil & Gas Company and general 
| manager of Associated Oil Field Rentals, 
died in Houston June 16. He had been 
prominently identified with the oil in- 








DEATHS 


Dr. Arnold W. Lauer, 74, retired division 
geologist with The Texas Company, died 
in Tulsa May 15. He also worked for 
Shell Oil Company in Mexico and was a 
field geologist for Carter Oil Company. 
He retired in 1934. 





John D. McNutt, 72, former Tulsa oil- 
man, died May 6 in Tulsa. He was man- 
ager of the Southwestern producing divi- 
sion of Pure Oil Company when he re- 
tired in 1947. 


Charles O. Ward, 81, retired pioneer oil 
driller, died May 24 in Tulsa. Ward is 
credited with drilling the first producing 
well in the Burbank field. He also drilled 
in the Smackover and Glenn pools, and 
near Bartlesville. 


Bennie Leo Aldridge, 29, manager of the 
Great Bend district of Welex Jet Services, 
Inc., was killed in the crash of a private 
plane near Bradley, Okla., May 14. 


M. G. Miller, 63, assistant production di- 
vision manager of The Texas Company, 
died May 1 in Tulsa. With Texaco 42 
years, Miller joined the firm in 1914 as a 
stenographer in the Land department. 


Felix Livingston Gast, 80, retired oil man 

and lease broker, died May 28. He was 

head of the Land*department for the old 

Cosden Oil and Gas Company in Tulsa 
| in the early 1920's, later becoming an in- 
| dependent oil operator. 


F. W. Abshire, 68, pioneer Oklahoman, 


i | died in Tulsa June 26. He had been with 


| Wood Oil Company since 1925. 


| biloil Nigeria, Ltd. at Ibadan, Nigeria, was 


| G. K. Eysaman, 32, area manager of Mo- 
killed in the crash of a British airliner in 


northern Nigeria June 24, He had been 


with the company eight years. 


| W. C. (Bing) Meeks, 75, representative of 
| The S. M. Jones Company at Wichita, 
Kansas, for the past 30 years, died June 
7. He had been active in petroleum and 
| equipment affairs in Kansas many years. 
| 
| Singer B. Irelan, 67, a director of Cities 
Service Company and president and di- 
rector of Cities Service Oil Company 
(Del.) died in New York June 18. With 
| Cities Service since 1909, he was one of 
the nation’s outstanding figures in the 
| electric utility, petroleum and natural gas 
| industries. 


| dustry 35 years. In 1921 Neuhaus joined 
| Hughes Tool Company as a draftsman. 


He rose to be vice president and general 


| manager before leaving in 1951 to become 


} 


| 





vice president of Cameron Iron Works. He 
joined Associated Oil Field Rentals in 
1953. 


Marsh S. Watson, Jr., 32, died May 27 in 
Monahans, Texas. He was general super- 
intendent for Buckles and Hostetler, oil 
production consultants. 
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Carry a Kern Instrument to assure a better, 
faster job. Kern’s consistent research and 
experimentation result in functional, sv 
premely accurate instruments for you; In- 
instruments for today and tomorrow. 


KERN'S DKM 2 


one second Theodolite f. Triangulation, big 
construction and Engineering Operation. 
FAST DIRECT READING 

To 1”, Estimation to 1/10”. 

All reading from 1 position. 

COMPACT INSTRUMENT a 
is highly portable. Weight 6 Ibs. Height! 
including Metal Case. 


Ask for detailed Brochure DK 518-8 


SERVICE DEPARTMENT 
FACTORY TRAINED PERSONNEL 


KERN 
¢ INSTRUMENTS 


120 Grand St., White Plains. N.Y. 





The FINEST in 
SURVEYING 
EQUIPMENT 


INC. 
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One of a series 
of advertisements 
appearing in 
full color in 


national publications. 








PLENTY FOR ALL... 


The pitcher in the legend never ran dry. Natural gas is like that. heat makes it a superior fuel for industry 


Each year, we use more than the last... yet end up with more than before. 


For gas discoveries continually exceed use. 


The United States has vast reserves underground. Canada and Mexico as well. Still more 


gas has been found offshore under the waters of the Gulf of Mexico—the great potential. 


As America needs more of nature’s finest fuel, Tennessee Gas, 


the nation’s longest pipeline, will deliver it. 


TENNESSEE GAS 


Millions of American families cook with natu- 
ral gas. And its precise, easily controlled 


TRANSMISSION SOmrEHTS 


AMERICA'S LEADING TRANSPORTER OF NATURAL GAS W 
— 


HOUSTON, TEXAS 


Building for the future... That reassurance builds a solid backlog of 
TGT advertisements like the above reassure mil- confidence for the entire industry . . . enables 
lions as to the continuity and dependability of producer, pipeliner and distributor to plan more 


their natural 


a 


gas supply. 


efficiently for the future. 


TENNESSEE GAS TRANSMISSION COMPANY 


HOUSTON, TEXAS 























August |] 1956 » 


WORLD OIL 


(For more data on advertised products, vse Readers’ Service blue cards, last page this issue.) 





201 








Companies in the News 











Kerr-McGee Receives New Tender 

A packaged generator set is one of the features of the newest tender recently delivered to 
Kerr-McGee Oil Industries, Inc., by Equitable Equipment Company, Inc. The giant barge, Kermac 
Drilling Tender Ill, measures 250 feet by 50 feet by 15 feet 8 inches and is of all welded 
steel construction. It contains air conditioned quarters for the crew, recreational facilities, a 
modern galley, a hospital bay and a heliport. 


COASTAL-MARINE DRILLING AND 
CONSTRUCTION CORPORATION, a 
new offshore drilling contracting firm, has 
been formed in Houston. Howard S. Cole, 
Jr., president of the new company, for 
a Texas Company pro- 
ducing department executive, a drilling 
contractor in the U. S. and Venezuela, 
and, more recently, an independent op- 
erator in Houston. The new corporation 
already has negotiated for a specially de- 
signed, self-propelled drilling tender, com- 
plete drilling rig, and a cargo vessel at a 
total cost in execess of $3.5 million. Other 
officers of the organization, which will 
specialize in drilling on the continental 
shelf in the Gulf of Mexico, are Irwin W. 
Alcorn, pioneer in marine drilling opera- 
tions with Pure Oil Company, who will 
serve Coastal-Marine as vice president, 
director and general manager; David G. 
Hawthorn, senior partner of Petroleum 
Consultants, who will be vice president 
and director of Coastal Marine; and Hugh 
Q. Buck, partner in the law firm of Ful- 
bright, Crooker, Freeman, Bates and Ja- 
worski and a specialist in petroleum in- 
dustry law, who will be secretary and 
director of the offshore drilling firm. 
Hurley C. Roberson, senior partner of the 
accounting firm of Hurley C. Roberson & 
Co., will be treasurer and director of 
Coastal-Marine; John N. Donhaiser, pro- 
duction engineer with Pure Oil Company, 
will be assistant manager (technical), and 
Troy Barnett, formerly in charge of Gulf 
Coast and offshore drilling operations for 
Phillips Petroleum Company and more 
recently vice president in charge of op- 
erations for Foster Drilling Company, will 
be assistant manager (operations). Lowell 
B. Christenson, as president of Christen- 
son and Graham, Inc., consulting engi- 
neers and naval architects, heads the firm 
which will be marine consultants for the 
new corporation. Members of the board 
of directors, in addition to the officers 
listed above, will include Houston oilmen 
and financiers David C, Bintliff and H. J. 
Mosser as well as J. M. Jones, partner in 


many years was 
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the New Orleans law firm of Jones, 
Walker, Walchter and Poitevent and chair- 
man of the executive committee of South- 
down Sugars, Alcorn, Donhaiser and Bar- 
nett will devote fulltime to development 
and operation of Coastal-Marine. Cole, as 
president, will spend a substantial portion 
of his time with the new company, es- 
pecially during period of early develop- 
ment. Others of the management group 
will be available to the company on a 
consulting basis in their specialties. 
* 


THE FIFTEEN OIL COMPANY ac- 
quired all assets of Mikton Oil Company, 
effective July 1, for a total of $1,472,500 
in Fifteen stock. In the acquisition, Fifteen 
received 5000 acres of leases held by pro- 
duction and located primarily in South 
Louisiana. Mikton’s gross daily oil produc- 
tion amounted to approximately 1100 bar- 
rels from varying interests in a total of 31 
oil wells. The addition of this production 
gave Fifteen gross daily production of 4300 
barrels. 
a 

MAGNOLIA PETROLEUM COMPANY 
has purchased a 2-million-volt Van de 
Graaff particle accelerator for nuclear re- 
search in the petroleum industry for use 
in its Field Research Laboratories in Dal- 
las. Magnolia was the first oil company 
to use a particle accelerator in well log- 
ging studies, beginning in 1953 with a 
half-million-volt van de Graaff machine. 
The firm’s Field Research staff has re- 


ported successful application of the unit. 


in analysis of elements in core samples, 
cuttings, crude oils and other earth speci- 
mens. The new machine will be horizon- 
tally-mounted and will be used basically 
to produce neutrons for petroleum studies 
extending the work that can be done be- 
yond the capabilities of the half-million- 
volt unit. Dr. Richard L. Caldwell has 
immediate responsibility for the group that 
will be using the new accelerator. The 
Magnolia Field Research Laboratories pro- 
grams are under the direction of Dr. D. 


H, Clewell. 


STEKOLL PROPERTIES, with cash 
sources of $20 million, has been formed jp 
Dallas for the purpose of purchasing and 
operating producing oil and gas properties 
The announcement was made by M, # 
Stekoll, president of Stekoll Petroleum 
Company, who also will serve as president 
of the new company. The research de 
partment of Stekoll Petroleum, includ} 
complete laboratory facilities and its @ 
gineer staff, will be made available jp 
Stekoll Properties to permit rapid evalua 
tion of offered properties. The c 
is interested in properties throughout the 
U. S. and Canada. 

& 


STANDARD OIL FOUNDATION, ING, 
(INDIANA) announced recently that it 
has increased to $175,000 its fourth annual 
unrestricted grant to the state associations 
of private colleges in 14 midwest states, 
The Foundation grant is part of over 
$500,000 in gifts allotted this year to 
education by Standard Oil Company and 
subsidiaries, and foundations supported by 
them. The increase of $25,000 in the foun- 
dation grant is to be used for whatever 
purposes the colleges desire to improve 
educational opportunities. 


e 
PANHANDLE OIL CORPORATION 


has entered into a contract to acquire the 
Natural Gas Distributing Corporation for 
a consideration in excess of $3 million. 
Under terms of the acquisition, Panhandle 
will acquire all outstanding capital stock 
of Natural Gas Distributing Corporation 
in exchange for Panhandle stock and will 
assume Natural’s outstanding debt. Natural 
owns gas and condensate producing prop- 
erties in four fields in East Texas and 
Louisiana with current production net to 
the company of approximately 16 million 
cubic feet of gas and 200 barrels of con- 
densate per day. 
iw 


CATARACT MINING CORPORATION 
stockholders recently voted to make the 
new corporate name official and, in 9 
doing, eliminate the words “uranium” and 
“exploration” from the company’s former 
title. Decision to change the name fol- 
lowed recent activation of a broad and 
expanded diversification program of com- 
pany operations, Major activity of the 
company now is centered on oil and 
natural gas production. Cataract has 13 
producing oil wells and several large nat- 
ural gas properties, in addition to divers 
fied mining operations. 

a 


COLORADO OIL AND GAS CORPO- 
RATION, in acquiring all oil and gas 
properties of North American Car Corpo 
ration, adds substantial proven oil and gas 
reserves and increases daily oil production 
by more than 400 barrels. Producing 
properties of North American Car art 
located principally in Barton, Ellis, Ells 
worth and Russel] counties, Kansas. Also 
included in the recent transaction are 
some 13,500 net acres of unproven pror 
pects located principally in the Mié 
Continent area. Colorado Oil and Gas 
engaged in exploration and production 
of oil and gas with holdings in the Mid- 
Continent, Gulf Coast and Rocky Moun- 
tain areas in the U, S. and, through 4 
wholly-owned subsidiary, in Canada. 
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Continuous electrogalvanizing 
unit for CF&l Seamless Couplings. 











Cross section photograph of | 


actual CF&l Seamless Coupling. | 











Rigid manufacturing standards, testing and re-testing 
are typical of the care CF&lI exercises from mine 
through manufacture. These manufacturing stand- 
ards assure Seamless Tubular Products of the 
highest quality. 

The stresses imposed on oil country tubing and 
casing joints demand exacting manufacturing controls. 
One requirement in obtaining quality joints is to 
have a tight seal between the coupling and the pipe. 
This can be obtained only if the couplings and pipe 
are manufactured under the strictest specifications. 


QUALITY COUPLINGS FOR 
SEAMLESS CASING AND TUBING 


API Specifications require that all couplings must 
be processed to minimize galling. CF&l electrogal- 
vanizes all couplings and exceeds this specification 
by carefully controlling the exact thickness of pure 
zinc—just enough zinc to prevent galling, but not 
enough to fill in the threads. This is just one example 
of the extra care which CF&I takes in the manu- 
facturing process of their Seamless Tubular Products. 

CF&I Seamless Oil Country Casing and Tubing 
meets API STD 5A Specifications—in sizes from 
234” O.D. through 954” O.D. 


3894 


SEAMLESS TUBULAR PRODUCTS 
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What's Happening 
AMONG INDUSTRY ASSOCIATIONS 


Nomads in Los Angeles . . . speaks 
of the evening and international guests at ¢ 
recent meeting included (left to right, stand. 
ing): Jaime E. Reyes, Empresa Nacional del 
Petroleo, Chile; F. A. Woods and C. H. Vincent 
of Shell, Borneo; Bill Allison of Aramco from 
Saudi Arabia; and J. C. Green, Qatar Petr. 
leum Company, Qatar. Seated are Fred Loy, 
of D & E, from Brazil; A. R. Little, Mene 
Grande Oil Company, Venezuela; Bill Bates 
guest speaker from Shell Oil Company; and 
Guy N. Rumbaugh, Jr., Creole Petroleum Cor. 
poration, Venezuela. 


Nomads in Houston ... Seated teft 
to right are J. H. Grubb, Cameron Iron Works; 
Jack Morris, Venezuela; and John E. Kunz, 
A. O. Smith Corporation, all guests of the 
Houston Nomads chapter recently. Standing, 
left to right, are Bill Winder, Reed Roller Bit 
Company; K. P. Morris, Lee Construction Com- 
pany; and Joe Stroud, Fletcher Oil & Gas 
Company. Jack Morris is holding a _ three- 
month-old tiger cub he brought back from a 
recent trip to Paraguay. 


> 


<—- 


Nomads in Tulsa... john 8. O'Con- 
ner, executive vice president of Dresser In- 
dustries, Inc., (left) discussed the Russian turbo 
drill with Tulsa Nomads at one of their latest 
meetings. Here greeting him is Don Collins, 
president of the Tulsa chapter. Collins is with 
Republic Supply Company. 


Nomads in New York... Approximately 190 Nomads and guests attended the Annual Invitation Dinner in the Grand Ballroom of - 
Hotel Roosevelt in New York May 7. Above is a general view of the group. J. Ed. Warren, vice president of The First National City Bank © 
New York, was principal speaker; A. J, Kelly, Esso Standard Oil Company, was toastmaster, 
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W-K-M 


NOM- 


Both High and Low 
Pressure Valves from 


W-K-M 


For your Christmas Trees, flow lines, and wherever 
else high pressures must be safely and positively 
controlled, there are the famous W-K-M- through- 
conduit gate valves, in working pressures from 1,000 
to 15,000 pounds. 


QCf lubricated plug valves, of steel, semi-steel, 
and special metals, with round or rectangular ports, 
in working pressures from 200 to 500 pounds — are 
the perfect companion valves for gathering lines, 
manifolds, headers, and similar low pressure 
installations. 


GATE VALVES 


Because you need the finest in service wherever 
valves are required, you will be way ahead when 
you specify W-K-M or QC f valves for their respec- 
tive applications. 


W-K-M MANUFACTURING ComPAny, INc. 


A SUBSIDIARY OFQCfINDUSTRIES 





PLANT: MISSOURI CITY, TEXAS © MAILING ADDRESS: P. 0. BOX 2117, HOUSTON, TEXAS 
MANUFACTURING 
W-K-M i acft KEY 
THROUGH-CONDUIT LUBRICATED RETURN BENDS 
GATE VALVES PLUG VALVES \\X AND FITTINGS 


‘ 
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QCf LUBRICATED 
PLUG VALVES 


THROUGH - CONDUIT 


5605 
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The oil industry will have to find the equivalent of an East 
Texas oil field every 15 months in order to supply the demand 
during the next 25 years! We at Lone Star Steel know our 
obligation to our friend Joe Roughneck . . . symbolic spirit of 
the oil industry . . . the man who must drill for and deliver this 
fabulous amount of oil. We pledge to continue working day 
and night . . . to supply the API quality casing, tubing and line 


pipe Joe needs. 


Neighbor, wherever you are specify Lone 


Star and we both get a good deal. 
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EXECUTIVE-SALES OFFICES 

W. Mockingbird Lane at Roper e« P. O. Box 12226 e Dallas, Texas 
DISTRICT SALES OFFICES 

Houston, Texas Midland, Texas San Antonio, Texas 

Tulsa, Oklahoma | Wichita Falls, Texas | Shreveport, La. 
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New Books 








PETROLEUM PRODUCTION’ ENGI. 
NEERING, Lester Charles Uren, Emer. 
itus Professor of Petroleum Engineering 
University of California, McGray. 
Hill Publishing Company, 330 Weg 
42nd Street, New York 36. $12.00, 
This volume is concerned with the tech. 

nology of engineering problems involved 

in developing oil and gas fields, particu. 
larly drilling methods and equipment. 

Because literature of the field of petro. 
leum technology is widely scattered, many 
hundreds of technical papers were r. 
viewed in collecting material for this 
volume, The author also has drawn upon 
information gained in supervising many 
petroleum-technology research projects, as 
well as upon experience in_ professional 
contacts with the petroleum _ industry, 
These contacts have led him into all of 
the important oil-producing regions of the 
U. S. and several countries abroad. 

The volume is designed to serve as a 
text or reference for petroleum engineer- 
ing students and as a comprehensive re- 
view of the processes, methods, and equip- 
ment used in this phase of the petroleum 
industry for practicing engineers, geolo- 
gists, oil company executives and others 
directly engaged in the petroleum and 
natural gas industries. 

The style of writing and the abundance 
of illustrations makes it excellent material 
for the student, while the treatment of 
up-to-date equipment and _ techniques 
makes it an excellent guide for those 
established in the industry. 


MAP OF MONTANA SHOWING OIL 
AND GAS FIELDS AND TEST 
WELLS FOR OIL AND GAS, Geo- 
logical Survey, Denver Federal Center, 
Denver. $1 per set. 

Oil and gas fields, unproductive test 
wells, anticlinal axes, and oil and gas pipe 
lines in Montana, including the Williston 
Basin area, are shown on the most recent 
map published by the Geological Survey. 

Published in several colors, the map 
was prepared as part of the Department of 
the Interior program for development of 
the Missouri river basin. 

Many individual well symbols are ac- 
companied by figures showing total depth 
of the well and geologic symbols that in- 
dicate formation at the surface and the 
deepest formation tested. Well and pipe 
line data are compiled to January 1, 1954. 


OIL AND GAS MAP OF LOUISIANA, 
Louisiana Geological Survey, Box 8847, 
University Station, Baton Rouge. $2, 
rolled; $1.50, folded. Rs 
This latest oil] and gas map of Louis 

ana includes 147 new fields and other 

developments since the 1953 edition. The 
three-color chart locates and delineates 
oil and gas fields, and shows salt domes, 
pipe lines, refineries, natural gasoline and 
cycling plants, carbon black plants, and 
areas and blocks in the Gulf of Mexico. 

A complete picture of petroleum de- 
velopment in the state, the map carrie 
such detail as ownership and sizes of pipe 
lines, and proven salt domes, whether o 
not productive. 

The map was prepared by Gerald 
Coignet, geological engineer, under supe 
vision of Leo W. Hough, state geologist 
with the Louisiana Geological Survey, # 
division of the Conservation department. 


WORLD OIL « August 1, 1956 





Au 


NGI. 
Emer- 
ering, 
Taw. 


West 
0 


tech- 
‘Olved 
rticu- 
s 
Detro- 
many 
e Te 
this 
upon 
many 
ts, as 
ional 
ustry, 
all of 
of the 


as a 
neer- 
€ Ie- 
quip- 
leum 
reolo- 
thers 

and 


lance 
terial 
at of 
iques 
those 


OIL 
‘EST 
Geo- 


nter, 


test 
pipe 
jiston 
ecent 
rvey. 
map 
nt of 
at of 


» ace 
lepth 
t in- 
| the 
pipe 
954 


\NA, 
847, 
$2, 


yuisi- 
ther 
The 
eates 
mes, 
and 
and 
xICO. 

de- 
rries 
pipe 


r oF 





August 1, 1956 » 



























Noy ormaree 





hh 





SS 






tHE WEW norizon OF INFORMATION 


The SPECTROLOG opens broad, new horizons of 
information that may be obtained from the gases 
present in drilling muds. It provides a new source 
of accurate and dependable data for evaluating 
formations and the producing potentials of 
reservoirs. 


In simplest terms, A SPECTROLOG is a radiant 
energy recording of drilling mud gases with 
continuous quantitative measurements. It is a 
hundredfold more sensitive than hot filament gas 
detection methods and so minimizes the limitations 
of these methods that the SPECTROLOG is able to 
find pay formations in areas hitherto believed 
unproductive. 





—< 2 a ah he oe oe 


“SFERE 


Petroleum Service Main Laboratory and Research Center, San Antonio, Texas 


WORLD OIL 


With improved SPECTROSCOPIC operational and 
interpretative techniques, it is now possible to 
classify a gas anomaly as to its origin such as 
oil-bearing sand, gas reservoir, distillate reservoir, 
shale gas, etc, 


We will gladly supply full information, technical 
data, and availabilities without obligation. Just 
call or write. 


















*Patents Pending on Equipment, Operational and Interpretative Procedures. 









ALAMO NATIONAL BUILDING 
SAN ANTONIO, TEXAS 


(Fer more data on advertised products, use Readers’ Service blue cards, last page this issue.) 








207 










What's Happening 









J. L. Vint, Jr. J. W. Tullis 








Fred Rowland Ralph J. Dicus 


Unit Rig & Equipment Company has an- 
nounced top level organizational changes. 
J. L. Vint, Jr., has been elected president 
of Unit Rig, and J. W. Tullis has been 
named executive vice president. Vint 
joined the company’s Engineering depart- 
ment in 1947, later serving as vice presi- 
dent—engineering and vice president— 
sales. He was with The Texas Company, 
Beech Aircraft Company and National 
Zinc Company before joining Unit Rig. 
Tullis joined the company in 1952 as 
assistant plant superintendent, later being 
named plant superintendent and technical 
staff assistant to the president. He was 
general works manager prior to his recent 
promotion. Vint succeeds Kenneth Davis, 
Jr., who will join Loffland Brothers Drill- 
ing Company. 


South Chester Tube Company announces 
the election of Francis H. Gibson as vice 
president—sales. Gibson joined South 
Chester Tube in 1927, later serving as 
sales representative in Texas and West 
Virginia, as district sales manager for the 
Pittsburgh area, and, since 1940, as gen- 
eral manager of sales. 





Ray Faulk is now export manager—sales 
for H. C. Smith Oil Tool Company. He 
joined the company in 1946 as sales rep- 
resentative in the Ventura, Calif., division. 
In 1948 he was appointed branch manager 
for the Fillmore, Calif., division, a position 
he has held for the past eight years. 


The Enardo Manufacturing Company has 
announced the appointment of Verner G. 
Lofstrand as sales representative for the 
western provinces of Canada. Having spent 
the past five years in the Canadian oil 
field supply service, Lofstrand was with 
Jones and Laughlin Sales Service Com- 
pany at Steuter, Alberta, before joining 
Oil Equipment Ltd., Canadian independ- 
ent supply company. He also worked with 
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AMONG SERVICE 


Francis H. Gibson 





William S. Andrews 


W. R. Shepard 


Dutton-Williams Pipe Line Construction 
Company and the Maple Leaf Petroleum 
Company in the Steuter area. 


Jack Liem has been appointed district 
manager of the Odessa, Texas, office for 
Eastman Oil Well Survey Company. Be- 
ginning with the company in 1950 as as- 
sistant junior field engineer, Liem became 
junior field engineer in 1951 and senior 
field engineer in 1952. 


Wilson Manufacturing Company an- 
nounces the appointment of two new sales 
representatives. Fred Rowland, with the 
company two years, has been assigned to 
a new territory in East Texas and South 
Louisiana, specializing in barge jobs and 
deep well workover units. Acting as gen- 
eral representative covering the field will 
be Ralph J. Dicus. Presently working out 
of the Houston office, he has spent many 
years in the oil industry. 


William Robert Shepard has joined Welex 
Jet Services as sales engineer at Great 
Bend, Kansas, after six years of oil field 
experience that included work as rigger, 
shooter and sales engineer, At the com- 
pany’s Pauls Valley, Okla., district office, 
Denzel E. Williamson has been appointed 
sales engineer. A veteran of five years in 
oil well service work, he has been with 
Welex over three years serving as rigger 
and logger. 


William S. Andrews, now manager of gen- 
eral market sales for Dresser Manufactur- 
ing Division, one of the Dresser Industries, 
will manage sales of piping products for 
the water works, petroleum and process 
industries. He also will direct promotion 
and sales of products through distribution 
outlets. For the past 18 years Andrews has 
served as district manager for Rockwell 
Manufacturing Company in the Eastern 
and Middle-Atlantic states. 





AND SUPPLY MEN 








Verner G. Lofstrand Jack Liem 
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R. J. Mawhinney Dr. R. Wynkoop 


Houdry Process Corporation has an- 
nounced two executive appointments fol- 
lowing a meeting of the board of directors, 
Robert J. Mawhinney, head of the cor 
poration’s Patent and Licensing division, 
was elected to board membership and 
named vice president for patents and li- 
censing. Dr. Raymond Wynkoop was ap- 
pointed staff assistant to the president, 
with responsibilities chiefly in corporate 
affairs. Mawhinney, before joining Houdry 
Process Corporation, had been head of the 
patent division of the Legal department 
of Atlas Powder Company. Dr. Wynkoop, 
who moved to Houdry from International 
Minerals and Chemicals Corporation, had 
previously been with National Distilles 
Products Corporation as senior chemical 
engineer on the staff of the vice president 
in charge of chemical operations. 


ALCO Products, Inc. has announced the 
appointment of John A. Langford to the 
Los Angeles sales staff. He will handle the 
company’s broad range of products, i 
cluding railroad locomotives, thermal 
products and ordnance materials. 


Raybestos-Manhattan (Canada) Ltd. am 
nounces the appointments of J. Stewart 
Munro, B.A. Sc., to president of the Cx 
nadian company and Douglas Pocock t 
the newly-created post of vice president, 
replacement sales. Munro joined Ray- 
bestos-Manhattan (Canada) Ltd. in 1941 
as plant engineer and later served as chief 
engineer, assistant general manager 4! 
vice president. As president, Munro sue 
ceeds Robert Abbott who, although 
retirement, will remain as a Canadian 
director of the company. Pocock , 
Raybestos-Manhattan (Canada) Ltd, a 
1920, and has held the post of sales mam 
ager since 1940. 
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WILSON FOUNDRY & MACHINE CO. 


1710 BURNETT ST., HOUSTON, TEXAS 





Poul D. Nerren William A. Gormley Bart R. Braznell M. J. Conley 


W-K-M Manufacturing Company, Inc. re- Plug Valve department; Bart R. Braznell, 
cently announced the appointments of KEY Products department; and M. J. 
sales managers for four departments: Paul (Bud) Conley, Drilling and Production 
D. Nerren, Pipe Line Valve department; Valve department. Nerren started with 
William A. Gormley, the ACF Lubricated W-K-M on the valve assembly line in 1934, 





MOLLOY BITS 2/e 











Superior 





THE PROOF IS IN THE. 
DRILLING. Think about this. 


Actual performance records com- 
piled by drillers everywhere testify 
to the superiority of Spang Molloy 
Bits. Known results prove these 
completely heat-treated high 
molybdenum silicon alloy steel bits 
drill faster at lower cost in the 
hardest and/or most irregular for- 
mations. Its stronger blade section 

_. «and greater pin strength enables 

= the Spang Molloy Bit te overcome 

4 the abrasion and battering which 


causes ordinary bits to fail. 


oe 
$0 
oF 


| . 









SPANG & COMPANY 







DEPT. 0-6 BUTLER, PENNSYLVANIA 


For over 60 years Manufacturers of Spang Weldless Jars and a Complete Line of Cable System 
Drilling and Fishing Tools for Oil and Gas Wells, Water Wells, Prospect Drilling and Shot Blast Holes. 
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Robert M. Greer Edward A. Johndroy 


was promoted to sales and service in 194) 
and now becomes sales manager of the 
Pipe Line Valve phase of W-K-M opera. 
tions. Gormley was with the former ACF 
Valve division, Detroit, 20 years, serving 
as sales manager for 19 years. With the 
former Key Company of East St. Louis 
26 years, Braznell started as a draftsman, 
was made chief engineer and in 1955 be. 
came sales manager. Conley started in the 
oil business 35 years ago as a roughneck. 
He has been with W-K-M ten years as 
sales representative in the Gulf Coast area, 


Robert M. Greer, first vice president of 
George E. Failing Company, will serve as 
chief executive officer of the company 
following the resignation of Paul Court- 
ney as president, as provided by the com- 
pany’s by-laws. Greer has been with the 
Failing Company 22 years. Edward A, 
Johndrow, Jr., newly-appointed vice presi- 
dent in charge of sales for Failing, has been 
with the company since 1946. In 1953 he 
was elected treasurer and has served in 
that position since that time. He also isa 
director of the George E. Failing Supply 
Company Ltd., of Edmonton, Canada, a 
wholly-owned subsidiary. 


Bell & Gossett Company recently elected 
R. Edwin Moore to the office of president 
of the company. Earl J. Gossett, who has 
served as chairman and president, will 
continue as chairman of the board of 
directors. Moore joined the company in 
1927. In 1934 he became vice president 
in charge of sales and in 1954 was elected 
executive vice president. He has had gen- 
eral supervision of the company’s research, 
sales promotion and advertising. 


Arnold S. Grot, newly-appointed chief 
metallurgist at Edward Valves, Inc., sub- 
sidiary of Rockwell Manufacturing Com- 
pany, will be responsible for specification, 
selection and quality control of raw ma- 
terials and valve components. He also will 
supervise all metallurgical inspection an 
testing. Before joining Edward ten years 
ago, Grot worked as chief metallurgist for 
Taylor Forge and Pipe Works. 


S. W. Fruehling has been named managet 
of the new Seismograph Service Corpor 
ation affiliate in Brazil. Since 1950, Frueh- 
ling has been in Billings, Mont., as party 
supervisor for SSC crew operations in the 
northern Rocky Mountain area. He has 
been with the company since 1941. Re 
placing him at Billings is Lauren G. Mor- 
ris who has been SSC’s party supervisor 
in charge of crews operating in Alberta, 
Saskatchewan and the Northwest Terr 
tories since 1954. With SSC since 1947, 
Morris served a number of years as party 
chief of a field unit in Montana and North 
Dakota. 


WORLD OIL « August l, 1956 





























eon =e os Seeders GS. Oo Gee 








indrow 


1947 
f the 
pera- 
ACF 
rving 
h the 
Louis 
man, 
5 be- 
n the 
neck, 
rs as 
area, 


it of 
ve as 
pany 
Ourt- 
com- 
the 
| A. 
resi- 
been 
3 he 
i in 
is a 
pply 
a, a 


cted 
lent 
has 
will 

of 
- in 
lent 
ted 
en- 


rch, 


rief 


ub- 


on, 
na- 
will 
ind 
ars 
for 


rer 
or- 








August l, 


A. E. Higginbotham Paul Chisholm 


A. E. Higginbotham has been promoted to 
the newly-created position of district sales 
manager for the southeast U. S. by Mis- 
sion Manufacturing Company. He has been 
with Mission as a field salesman since 1946 
in the Southern Louisiana and Mississippi 
territory. Paul Chisholm has been named 
field salesman in the Great Bend, Kansas, 
area for Mission, and Lloyd W. Bahr has 
been named field salesman in the Hobbs, 
N. M., district. Chisholm previously was 
store manager with Jones and Laughlin 
Steel Corporation. Bahr, who joined Mis- 
sion in 1945, has worked both in the 
manufacturing departments and sales of- 
fice. Prior to his promotion he was as- 
sistant chief clerk in the Sales department. 


J. R. (Dick) Yancy, who has done engi- 
neering and development work in the field 
of oil and gas production 26 years, joined 
Oil Center Tool Company in Houston re- 
cently. He will be assigned to product 
development work. Until recently, Yancy 
was with A-1 Bit & Tool Company, hav- 
ing been vice president in charge of engi- 
neering and manufacturing and a member 
of the board of directors. 


Jack Gissler, resident manager of Lufkin 
Machine Company, Ltd., at Edmonton, 
Alberta, Canada, has been named 
president of the company. H. L. Dyer of 
Lufkin, Texas, was named secretary. Giss- 
ler has been engaged in the sale of Lufkin 
pumping units since 1946, and has been 


vi¢ _- 


resident manager at Edmonton since 1954. 


Jess D. McClendon has been appointed 
division tubular manager for the California 
division of The National Supply Company. 
He succeeds H. H. Clark who retired after 
36 years with the company. McClendon 
joined National Supply in 1925, working 
in the pipeyard at Taft, Calif. Later he 
served as store manager at the Bakersfield, 
Huntington Beach, Long Beach, and Ven- 
ice, Calif. stores, as credit representative 
of the Los Angeles office, and as super- 
visor of stores for the California division. 
His most recent position was that of as- 
sistant division sales manager. 


Norman B. Obbard’s appointment as as- 
sistant executive vice president—opera- 
tions of United States Steel Corporation 
and Austin J. Paddock’s appointment to 
succeed him as president of the American 
Bridge division, has been announced. Ob- 
bard began with Truscon Steel Company 
a8 a draftsman in 1924 and two years 
later joined American Bridge as an engi- 
heer. He became assistant to vice president, 
sales, in 1940, In 1954 he was made presi- 
dent of the division. Paddock began with 
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Lloyd W. Bahr J. R. Yancy 


American Bridge as a timekeeper in 1929. 
After serving as draftsman, plant rate 
clerk, industrial engineer, and plant man- 
ager of the Elmira and Gary plants, he 


Ni 


Jess D. McClendon 





Jack Gissler 


was appointed vice president in charge of 
manufacturing operations in 1946. In 
1954 he was made vice president in charge 
of contracting. 








Don’t let vapor losses (or other thieves) steal 

you blind. 
1. Corrosion of tanks. Reduced when correct pres- 
sure setting is maintained on all tanks in 
storage battery, and oxygen is excluded. 
2. Gravity drop (premium of 2c per barrel) can 
be stopped. Many users of vapor control system 
have reported gravity increases after installation. 
3. Volume losses (212% per degree gravity drop). 
Very substantial savings have been reported. 

4. Lifting costs. These costs can be cut, because 
with the gravity and volume losses stopped, 
every barrel produced is saleable. 


The elimination of any one of these thieves 
will more than pay for the installation of an 
Enardo vapor control system. 


The Enardo 770 “By-Pass” thief hatch valve 
shuts off from the vent line for vapor control. 
When the hatch is open the “By-Pass” controls the 
opening into the vent line, sealing off the rest 
of the tanks in the battery. This automatically holds 
the correct pressure settings and excludes oxygen. 
Holding the pressure in all tanks prevents large 
gravity and volume losses during normal working 
conditions. The 770 Series hatches feature “bottle- 
tight’ seals and De-icer action gaskets. 

Call, write or wire Enardo for additional in- 
formation. 





ENARDO 
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770 VAPO-GARD THIEF HATCH VALVE 





770-BP VAPO-GARD THIEF HATCH VALVE 
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Reed Roller Bit President 


Hosts Executives of Pemex 

Senator Antonio J. Bermudez, director 
general of Pemex (Mexico’s government 
oil company), Alfonso Barnetche, manager 
of Pemex’s exploitation department, and 
Jose Aleman, purchasing agent, were 
guests of Rex G. Hamaker, president of 
Reed Roller Bit Company at a luncheon 
June 15. 


Christensen Diamond Products 
Offers Three Industrial Films 

Three industrial films are now available 
at no cost, from Christensen Diamond 
Products Company. 

The first deals with diamond production 
in South Africa; the second, with the 
manufacture of diamond bits. The third 
film shows application of diamond prod- 
ucts in industry. 


offshore oil field service. The new 1709. 





G & H Towing’s Grampus 
Moves Into Offshore Duty 

The new tug Grampus, recently launched 
by G & H Towing Company, Inc., ha 
begun heavy duty harbor, deep sea and 










horsepower tug, launched April 14, was 
built especially for heavy duty work by 
Gulfport Shipbuilding Corporation, 
























RATES: Regular Classified (undisplayed) set 
charge $4. Blind box address in our care counts six words. 
Display Classified ads, set in suitably 


in this size type: 20 


larger type with ruled border, 








FOR SALE 


————— 
—_ 
———_. 









cents per word. Minimum 
Replies forwarded without charge. 
$13.50 per column inch. 


Ten percent discount for two or more insertions of same copy in consecutive issues, All classified 


ads payable in advance. Copy deadline 


15th of month preceding date of issue. Send copy and 


checks to: Trading Post Classified Section, World Oil, P. O. Box 2608, Houston, Texas. 








BUSINESS SERVICE 








® Delaware Corporations formed and serviced. 
Inquire without obligation. American Guar- 
anty & Trust Company, 910 West Street, Wil- 
mington, Delaware. 


SITUATIONS WANTED 


LINCOLN WELDERS 
For Sale or Rent 
Thoroughly reconditioned and guaranteed 
33 amp. motor generator type. 220 or 44 
volts, 3 phase. 

ROUNTREE Machinery Company 
“Machinery and Equipment for Industry” 
5007 Telephone Rd. MIssion 9-2709 
Houston 17, Texas 

















FOR SALE 

Model RL Cardwell double drum draw- 
works with Model 1879 Buda engine and 
starting engine. 

Model RL Cardwell single 
works with WAK Waukesha 
starting engine. Also upper 
mounted. 

One spudding attachment for above units. 

Model “O’’ Franks swabbing unit with 
air controls mounted on 1937 International 
truck with HRC Waukesha engine. 

“All of the above are in good working 
order.”’ 

WOOLLEY TOOL COMPANY 
Kilgore, Texas 











drum draw- 
engine and 
drum, not 















® MATERIAL ACCOUNTANT: Experienced in 
control, inventories, valuations, liaison, pur- 
chasing, production and drilling. Desires con- 
nection with aggressive company or inde- 
pendent. Box 106W, WORLD OIL, Houston, 
Texas. 





Well organized, well established oilwell 
drilling contractor desires the manage- 
ment and supervision of oil properties 
in West Texas, Central Texas, and New 
Mexico. Can provide complete handling 
of oil properties, from acquisition to 
production. No properties too small, 
and none too large to handle. Inquiries 
from independents, groups, small or 
medium sized oil companies invited. 
Write, wire, or call collect for further 
information, 


MAKIN DRILLING COMPANY 
P. O. Box 1628 146 Allen Building 
Hobbs, New Mexico Midland, Texas 
Phone 3-3141 Phone 2-2962 








NEW SERVICE TO MANAGEMENT 
Experienced personnel available for im- 
mediate employment: Petroleum Engi- 
neers, Mechanical Engineers, Production 
Engineers, Sales Engineers, Geologists, 
Seismologists, Geophysicists and many 
other highly skilled men. 

Call or Write 
PACE BUSINESS SERVICES 
Esperson Bldg. 


CApitol 3-4329 Houston, Texas 











‘new amazing extension 
probe flashlight = —_ 






DUO-FLEX 


Powerful 1000 ft. beam plus 
flexible extension probe 








2 
lights 


light for hard-to-reach in 1 
dark spots. Uses 2 standard 

size batteries. Thousands of No. DF-22 
new industrial uses. Write ¢ Pat 


for details, prices today. “2 


U.S. ELECTRIC MFG. CORP. 
222 W. 14th St., New York 11, N.Y. 
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® PETROLEUM ENGINEER. 17 years field and 
office experience in engineering and production 
supervisory capacities with major and inde- 
pendent companies in Illinois, Indiana, Ken- 
tucky, Oklahoma, Texas, Kansas and some 
Ohio. Dependable, efficient and capable of 
direct field and/or office supervision of oil 
and gas well drilling, completion, production, 
water flooding, gas gathering and compres- 
sion, valuation and reserve studies, geological 
exploration and development programs, pro- 
duction purchases, drilling deals, office 
routines. Good organizing and managing 


ability. Desires a position with substantial 
independent, investment group or individual 
as manager, executive assistant, superintend- 


ent or staff engineer. Will assume diversified 
responsibilities and duties where top personnel 
and staffs are limited. Consider Canada or 
travel. Top references. Resume on request. 
Available immediately for interview or job 
opening. Box 110-W, WORLD OIL, Houston, 
Texas. 





EQUIPMENT FOR SALE 


®FOR SALE: S. 43-Walker-Neer spudder, 
one six by six three-ton Army truck, one 
G.M.C. two-ton truck, two floats—dog house, 
light plant, butane tank, tubing tools for 2” 
& 2%” upset tubing, one % x 3500’ drilling 
line, one % x 3500’ sand line 5” and 7” tools. 
Lots of hand tools. Everything in A-1 shape 
and ready to run. If you are thinking of buy- 











ing a new rig—better look these over. Box 
109-W, WORLD OIL, Houston, Texas. 

REAL ESTATE FOR SALE 
® COLORADO ROCKY MOUNTAIN RANCH 


in San Luis valley, 8,000 to 9,000 feet eleva- 
tion. Four bedroom modern house, several 
smaller houses. 4,400 acres deeded. 320 animal 
unit. Federal leases covering thousands of 
acres. Springs everywhere. 1,500 acre meadow- 
land cuts 7,500 tons hay, good year. A beau- 
tiful and practical ranch, just a few miles 
from the Rio Grande River, near Wagon 
Wheel Gap, Creede and six miles Del Norte. 
$150,000.00. Estate is losing $27,000.00 at these 
figures ... 17 miles south COLORADO 
SPRINGS, 7,700 acres, 4,400 deeded. Up on 
rolling hills. Wonderful location. Two sets 
improvements. $142,000.00. Plenty grass... 
MONTANA, one 10,000 acre ranch, one 30,000 
acre ranch... NEW MEXICO, 11,300 acres; 
16,000 acres; 20,000 acres; 64,000 acres; 72,000 
acres. WESTERN NEW MEXICO, 10,000 acres. 
NORTHEAST NEW MEXICO, 33,000 near Des 
Moines. R. C. Jones Real Estate, P. O. Box 
3155, San Angelo, Texas. Phone 6457 or 3647. 
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New Electric Motor Bargains 


AC and DC 
Special carload purchase of large deal- 
ers stock. Ball-bearing drip-proof Nema 




















frames, 220-440, 3 phase, 3450 RPM. 
1-hp $30, 1%-hp $34.50 
2-hp $42.50, 3-hp $50 
Also T.E.F.C. 1 through 25-hp and 
drip-proof 25 through 230-hp. Bar- 
gains, but priced slightly higher than 
above special. 


ELECTRIC WIRE AND CABLE CO. 
1120 Hackney Houston, Texas 
Phone: WAyside 3-4604 








New Aluminum Utility Houses 


* Portable — *Economical 


Ready to move to your location imme 
diately for use as offices, storage quarters, 
bunk houses, mud houses and many other 
oil field uses. Sizes: 8’ x 10’, 8’ x 12, 
8’ x 14’, 8’ x 16’. 


Call or Write 


ED. HUGHES LUMBER COMPANY 


3320 E. Lockwood Dr. Houston 26, Texas 
Phone: ORchard 2-8388 








Opportunity to Buy Company 
Manufacturing Unique and 
Revolutionary Oil Well 
Equipment. 


Owners of this company have acquired 
other interests and desire to sell com- 
pany manufacturing and selling a pat- 
ented and field-tested item which has 














been advertised to the industry. This 
high profit item requires very little 
machinery to manufacture. Units are 
actually installed and operating in 
existing oil fields. Manufacturers of 
tanks and other oil field equipment 
can easily adapt this to their line. 






Substantial tax advantage available. 


Write 105-W, for complete information. 
me 

















Trading Post Continued on Page 217 
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Oil Production Supervisors 
(Ages 28 - 38) 


A major integrated U. S. oil company operating in South America has career 
opportunities in a rapidly expanding organization for qualified oil production 
supervisors in production work including (1) well repair, cleanout and workover 
(2) supervision of 150-200 natural-flow and pumping wells and the gathering and 
producing facilities of approximately 200,000 B/D of crude oil (3) supervision 
of pipelaying barge in laying and repairing of off-shore gathering lines. Engi- 
neering graduates preferred; high school minimum acceptable education. Candi- 
dates must have had a minimum of 6-8 years of diversified and progressively 
responsible oil field production experience. Salary including bonus approximately 
$14,000 - $16,000 depending on qualifications and experience. Liberal employee 
benefits including home vacations with travel expenses. Send complete resume 
of personal data and work experience. Replies held in strict confidence. 


Box 480——Dept. Y-82 °¢ New York 19,N. Y. 


FOR SALE 








®FOR SALE: 8,500 feet, 2% inch grade B 
drill pipe. Refuse flash weld tool joints. $1.25 
per foot fob Houston. Box 108W, WORLD 
OIL, Houston, Texas. 





HELP WANTED 





® EXPERIENCED seismograph Party Chiefs, 
Seismologists, Chief Computers, Computers, 
Surveyors, and Observers by established and 
expanding Contract Seismograph Company. 
Salary commensurate with experience. State 
qualifications, references, and salary expected 
in first reply. Must be free to move with field 
party. Box 107-W, WORLD OIL, Houston, 
Texas, 





PETROLEUM ENGINEER 
Must be well experienced handling res- 
ervoir, calculations, and evaluation 
work, Degree not required, Excellent 
opportunity with Independent Oil firm. 
Salary $700 up. 

Smith Employment Service 
204 State National Bldg. 412 Main Street 

CApitol 4-9461 














Drilling Engineers 
(Ages 25 - 35) 


A major integrated U. S. oil company operating in South America 
has career employment opportunities in a rapidly expanding organi- 
zation for qualified drilling engineers with 414 to 8 years of experience 
in the drilling phase of the oil industry, Candidates must be graduate 
engineers preferably with a mechanical or petroleum engineering 
degree. Salary including bonus of approximately $14,000 - $15,800 
depending on qualifications and experience. Liberal employee benefits 
including home vacations with travel expenses. Send complete personal 
data and work experience resume. Replies will be held in strict con- 
fidence. Interviews will be arranged for qualified candidates. 


Box 480 ¢ Dept. P-82 °¢ New York 19, N. Y. 


SEISMOLOGISTS 
JUNIOR SEISMOLOGISTS 
CHIEF COMPUTERS 
OBSERVERS 
JUNIOR OBSERVERS 


Salary commensurate with experience 
and ability. 
Work not in Houston area. 


MARINE EXPLORATION CO. 
5115 Westheimer MO 4-3461 




















Petroleum Engineers 
(Ages 25 - 38) 


Career opportunities for petroleum engineers with a major U. S. in- 
tegrated oil company operating in South America. Position vacancies 
exist for reservoir and petroleum production engineers at levels requir- 
ing from five to eight years of pertinent experience. Candidates must 
have a degree in petroleum, mechanical or chemical engineering. Ex- 
cellent growth opportunities in an expanding organization. Salary, 
including bonus, $12,000 - $17,000, depending on qualifications and 
experience. Liberal employee benefits and home vacations with travel 
expenses. Send complete resume of education, personal data and work 
experience. Interviews will be arranged for qualified candidates. All 
replies confidential. 


Box 480 ¢ Dept. YY-82 * New York 19, N. Y. 








WANTED 


Capable Executive, 
Sales Manager 
or Shop Superintendent 


To take over completely and instigate 
the manufacture and sale of Heat 
Exchangers, Refinery Vessels and 
General Oilfield fabrication in Al- 
berta. 

We have a complete oilfield ma- 
chine shop with hollow spindle lathe, 
welding and forging shop with trav- 
elling crane. 

Our personnel has 25 years ex- 
perience in refinery and _ oilfield 
manufacture and maintenance. 

Western Canada’s potentials are 
tremendous—and our set-up is almost 
perfect for a capable executive with 
initiative, vision and the ambition to 

articipate in one of the world’s 
astest expanding oil economies. 

In replying, please state age, pres- 
ent employment, experience in detail, 
and salary expected. 

To the right party we would be 
willing to consider his financial par- 
ticipation. 

We are also interested in manufac- 


turing in Canada oilfield vessels and 
units on royalty or license basis. 


Hector Machine Co. Ltd. 
9th Ave. & 19th St. E. Phone 54981 
CALGARY, ALBERTA, CANADA 
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SQUEAKS from the 
BULLWHEEL 









Successful Party Just Plain, Please ; 
“Johnny, I hate to tell you, but last The clergyman appeared in the dairy ] 
night at the party your sister promised to office. : = 


become my wife. Can you forgive me for ae . . , 
; , 8 Regarding the milk you deliver to 


| 

| 

| taking her away?” ea 
Stitt "X" Type Sour Gas 10 TIMES | “Huh, that’s what the party was for.” me...” he began. 






















































The manager fidgeted and said uneasily, 


plugs resist corrosive Y ae 
action of sour gas — last LONGER “Yes, sir. 

months longer— require Not Too Impressed : “Well,” concluded 
fewer changes—cut "down" time. It’s not What do you thing of the new Ber- 
the plug price, but the "change cost” that’s muda shorts they are showing ? 

important! Stitts cost a little more — save “O.K., I guess, but I still like the news- 
hundreds of dollars per engine per year. reels better. 
Factory equipment in Clark, Cooper-Besse- | Misprint 


the clergyman, “] 
just wanted to say I use the milk for 
drinking, not christening.” 


— a = Rite 





mer, Worthington, other leading engines. | A Place for You The advertisement read like this: “For 
Write for Field Test Reports | “I’m going to Texas where men are men _ sale, slightly used farm wench. Telephone 
ALe $1 Gap Gauge and women are women. " R. 366. ' 
You should fit in some place. The next week the editor made this ex- i 
STITT 7s planation: “Due to an unfortunate error U 
Ignition Company Short Sentence Mr. Jones’s ad in last week’s issue was not 
Columbus 1, Ohio < clear, He has an excellent winch for sale. ; 
Sam, how long are you going to get We trust this will an end h 
in the jug for shooting your wife?” P ; put an end to the gag- I 
Get STITTS From: oor J Ane aan YOU sters who have been calling R 366 and C 
ee eee a | ss Ynly po coat for killing your wife?” nee ne page. Mrs. Smith, 
BETHLEHEM SUPPLY CO REAGAN EQUIPMENT CO “Yeah. Then I get hung.” who loves with him. I 
CLARK BROS. CO WAUKESHA ENGINE & EQPT.CO. | ' Next week Jones was back with an ad- y 
COOPER-BESSEMER CORP. = WAUKESHA-PACIFIC vertisement: ‘““My winch is not for sale, I 
ve ter neg co conncnaaen ce taniggagaay i | Proven Ownership took a sledge hammer to it. Don’t bother n 
MAGNETO IGNITION SERVICE R. ANGUS (ALBERTA) Lid CAN First Drunk: “I found (hic) a half to call R 366 any —— I've had ~ h 
cuahiateeaatamaaed dollar.” phone taken out. And I’m not carrying on 
Second Drunk: “It’s mine. It’s got my With Mrs. Smith. She merely lives with W 


name on it.” me 


First Drunk: “What’sh your name?” 





Second Drunk: “E Pluribus Unum.” ti 

COMPLETE First Drunk: “Yea, it’sh yours.” Tells the Tale h 

The editor was interviewing a home | 

; : — town lad who wanted a job as a reporter. P 

production testing Priority ’ ; He told the lad he would give him the p 
AND _ “Why can’t you behave like that good job if he could write a good headline for 

little girl next door?” the harassed mother the following situation: re 


wireline service asked. A young couple got a preacher out of \ 


“‘She’s the doctor’s kid,” came the reply. , 
Pp") bed at 3 a.m. to marry them. 


“He always keeps the best one for him- a To ; 
How would you headline it?” the edi- 





w 
self.” . 
SOUTHERN ENGINEERING gh wd Ties Knot in His Night Shirt,” ° 
SERVICE Not Permanent was the reply. . 
Druggist: “Well, Tim, did that mud- : T 
P. 0. Box 4296, Corpus Christi, Texas PRS 5 Ee Sages your wars ap- he 
pearance? 
ita PO Tim: “It did for a couple of days but tr 
JNO. 'D. BERRY LEROY LANE pan wees ae ? 


TU-3-1138 UL-2-5786 ar 











You Name It! 

Wife (to husband reading): “I want to 
do some shopping today if the weather 
permits. What does the paper forecast 


Hydrocarbon say ?” 


Husband: “Rain, hail, sleet, snow, thun- 


W ig L a ce) G G | N G der, lightning and fierce winds.” 
DOMESTIC and FOREIGN 
oul Obviously 
“Suppose you found yourself on a desert 
island, Bob,” said the teacher, “and would 
have only one book. Which book would 
you prefer?” 
After thinking a moment Bob replied, 
“Boat Building for Amateurs.” hae 4 


WORLD OIL 








ENGINEERING 
CORPORATION 


: . a 
Milam Bldg. ® San Antonio get married again?” ae 
Dear Reader: “Our answer is ‘no. 


Branch Offices: HOUSTON and ALICE, TEXAS That’s enough children for any man!” 


Editor’s Advice 


Dear Editor: “Should a father of 50 “The driller just caught a whopper. 
We're shut down for repairs right now. 
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Locations in the 7 7 
United States 
and Canada “ 





MCallough 
| Bal PCLT TS 


TO THE OIL INDUSTRY 











Service 


Fh 


Anywhere 
Anytime 





New Services ¢« e¢ e 


New Tools « e e 


New Methods 


Outstanding Results 





M-3 Bullet Guns 
Penetrate 7.175" of 
Casing and Cement 


for 30 B/D 


The operator of this shallow Cali- 
fornia well wanted to test a 35 foot 
upper zone that lay behind two strings 
of cemented casing. Interval to be per- 
1800’ to 1835’. 
Casing at this point was 8%” O.D. 36 
O.D.54 lb. which 


open hole —a 


forated was from 


lb. cemented in 11%” 
was cemented in 15” 
minimum of 7.175” of steel and cement 
had to be perforated if the 15” hole 
was exactly to gauge. 

At first the operator was very scep- 
tical that any bullet perforator would 
have the penetrating power to accom- 
plish the job. However, after reviewing 
penetration data and performance 
records, he decided to use McCullough 
M-3 Bullet Perforators. 

Ogival Bullets 
were fired in the 35 foot zone by 4%” 
0.D. McCullough M-3 Bullet Guns. 


Total time on the job was only one 


128 improved %” 


hour and 45 minutes. Adequate pene- 
tration was accomplished without 
question, since 30 barrels of oil per day 
are being produced from the new zone 


-a good well for the field. 





M-3 Bullet Perforators are the 
Original solid steel bodied bullet 
guns, pioneered and developed 
by McCullough Tool Company. 
Size for size they are stronger 
than any other bullet gun avail- 
able — have greater firing power 
—give you deeper penetration. 
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MCallough TOOL C 


WORLD OIL 








Hardest Shooting M-3’s Penetrate 
Three Strings For a Good Well 


Powerful M-3 Guns, Firing Improved Ogival Bullets, 
Penetrate Multiple String of 7", 5%" and 4's" O. D. 


Pipe for Good Production. 


Few perforating companies will attempt three string penetration with a 
bullet gun with any reasonable assurance of success. An exception to the rule is 


McCullough Tool Company. Recently, 


powerful M-3 Bullet Perforators were 


used to perforate a newly discovered thin zone lying behind three strings of 
pipe. Another service company, first offered the job, would not attempt such 


penetration. 


This was a shallow South Texas well in which the lower productive zone 
proved unprofitable. The operator decided to come back up the hole and per- 
forate a promising three foot zone at 2134 feet. At this interval 7” O.D. 24 Ib. 


casing had been cemented in open hole. A 
been cemented in the 7” and inside the 


A string of 54%” O.D. 14 lb. casing had 
5%” was a 44” O.D. liner. 


Eighteen improved }3” Ogival Bullets were fired in the three foot zone by 34” 


A Po 


® Ay | a 
. A [ie © 
" *sae . ar. 
Soc * * . : . “es 


‘.- 

















Three string penetration is seldom nec- 
essary, yet it is assuring to know that 
McCullough M-3 Bullet Guns have the 
firing power needed to accomplish such 
a job. Even more assuring is the knowl- 





O.D. McCullough M-3 Bullet Per- 
forators. Two perforating runs were 
made with a bailer run in between. 
Total time on the job, including the 
bailer run was two hours. Result: A 
fine well for the field and another 
satisfied McCullough customer. 

Deep penetration is the most impor- 
tant single benefit to be gained from 
perforating. M-3 Bullet Guns have the 
power to penetrate one, two, or even 
three strings of tough casing (as in the 
above job); through cement sheaths 
and deep into the formation —far 
enough out into the pay zone to get 
the results you want—peak production, 
more oil! 

McCullough M-3 Bullet Perforators 
always give you deepest penetration. 
The proof: In competitive tests, 
McCullough M-3’s consistently out- 
shoot, outperform all other bullet guns. 


edge that, for the usual single string 
perforating, M-3 Guns will give you 
depth of penetration that cannot be 
equalled by any other bullet perforator. 


LOS ANGELES 


OMPANY _ novston 
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<< TECHNICAL CONSULTING 


J? ws PRODUCTION ENGINEERING 


( CABLE ENGINEERING ) clvc sauren 


CORE ANALYSIS 


DON'T 
GET OUT ON A LIMB 


a 


®tcove® 


Secure a reliable estimate 
of cost and of recoverable oil 
before investing in secondary 
recovery. Our services include 
such estimates, as well as com- 
plete management of water 
flooding and gas repressuring 
projects. 


AMHADS DO WPO TAH—-F MOVSPZMAZ—PzZz MBDCHUMWv 
> hut p> ee hom) )- ioe ae oP 2 hed iturin hub? 


M ENG 
gorev in 
+ *tp> 


¢ 


CABLE ENGINEERING 


by, a> 
Smita gars. 1 


SURVEYS 
ESTIMATES 
DESIGN 
INSTALLATION 
SUPERVISION 











ELIMINATES 
COSTLY 


: PARAFFIN 
- % REMOVAL METHODS 


HOLDS PARAFFIN 
IN SUSPENSION 


from FORMATION to REFINERY 


BRAKESOL is economical and safe to use, 
prevents and removes paraffin from the 
tubing, flow lines, tank bottoms and pipe 
lines. Effective on both asphalt and 
mixed-base paraffin. 


FOR SERVICE CONTACT 
YOUR NEAREST BRAKESOL 
SALES ENGINEER 

—EXPORT DISTRIBUTOR— CARMI, ILLINOIS 


The National Supply Co 4-2905 
Export Division CASPER, WYOMING 


-3453 
ae ANSAS 


tead 5 
OVINGTON, NEW MEXICO 
, 6-5 


TY , OKLA. 
a 9-556! 


a BRAKESOL, Inc. 


P.O. Box 9506 Okla. City, Okla, 
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Classified Junk 
Junkman: “Any rags, paper, old iron?” 
Householder: “No, my wife’s away.” 
Junkman: “Any bottles?” 


Challenge 

Said the old maid to the burglar: “Sure, 
I have money. Don’t just stand there 
frisk me.” 


Same Thing? 

Of course lots of lives have been de- 
stroyed by whiskey, but just look at all 
the boats that have been wrecked by water. 


Modern History 

“After the Egyptian princess found the 
little baby boy named Moses in the bul- 
rushes, who do you suppose she got to 
take care of him?” asked the Sunday 
school teacher. 

Replied the little girl: ““A baby sitter.” 


Early Diagnosis 

The old gentleman went to the doctor 
to get help. 

“What’s your trouble, old fellow?” the 
doctor asked kindly. 

“Wal, I jest can’t seem to arouse any 
interest in my wife any more.” 

“Well, say, how old are you?” 
tor asked. 

“I’m 82,” was the proud answer. 

“And your wife?” 

“She’s 78.” 

“For goodness sakes, when did you first 
notice this lack of interest?” 

“Last night.” 


the doc- 


Definition 
A camel is an animal that looks as if it 
had been put together by a committee. 


Medical Advice 

Notice in doctor’s office: Ladies in wait. 
ing room are asked not to exchange symp- 
toms. It gets the doctor hopelessly 
mixed up. 


Anti-Something 

A young and comely hostess was Passing 
out cocktails and comments and doing her 
level best to make everyone feel at ease. 
She smiled sweetly at a middleaged male 
guest and said: “I won't offer you a 
cocktail, Mr. Jones, since you’re chairman 
of the Temperance League.” 

“No,” he corrected, “Im president of 
the Anti-Vice League.” 

She nodded: “Oh, yes, I knew there was 
something I shouldn’t offer you.” 





WORLD OIL 

“Now think hard. See if you remember 

seeing anyone removing any driil pipe 
from the well site.” 

















ALWAYS IN OPERATION 
WHEN PUMPS ARE RUNNING 


NEW MODEL RUMBA 
DE-SANDER 


ALSO 
REMOVES 
SHALE 


HUTCHISON MANUFACTURING CO. 


6609 AVENUE U 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 


HOUSTON 11, TEXAS 


WORLD OIL « August 1, 19% 





















Nait- 


mp- 
ssly 


sing 
her 
pase. 
male 
ua 
man 


t of 








Proved by USE! 


seconds! 1 oosens Rusted Bolts Bolts 
= nuts, screws,"frozen"parts 
4\.+.+ without breakage! 


LIQUID. 
WRENCH 


A powerful blend of quick- 










acting solvents that frees 
“frozen” parts without 
breakage. Safe for all 
metals and alloys. 


Makes joints 7 ai 
LEAKPROOF! 
eee 








GASKET & JOINT 
SEALING COMPOUND 






Mokes all assemblies 
leakproof and pressure- 


tight. Easy to apply with CASkey & JOINT 
brush-in-handle. . EALING COMPOUND 
—_————__ P 


@ NON-SOLVENT—WILL NOT HARDEN 
@ WILL NOT SHRINK, CRACK OR CRUMBLE 
@ HEATPROOF AND VIBRATION-PROOF 


Get them at Industrial or Oil Field 
Supolv Houses. 


RADIATOR SPECIALTY CO. 


Charlotte, Nawth Corolina 









STANDARDIZE ON 


PARMACO 
PRODUCTS 


THEY SATISFY 
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| The House of Courteous Service 








UNIT 


Since 1915 


CONCRETE 


SAND AND CEMENT 
‘Placed by Air” 


We have the equipment, personnel 
and experience to complete any 
and all GUNITE work regardless 
of size or location. 








Send for specifications and bulletins 
GUNITE CONCRETE & CONST. CO. 


1301 WOODSWETHER RD., KANSAS CITY 5, MO 
2016 WEST WALNUT, CHICAGO 12, ILLINOIS 
3206 HOUSTON, HOUSTON 9. TEXAS 


3545 LINDELL BLVD., ST. LOUIS 3, MO 
+ 


wGukee and TwinCities~ Denve New eans 
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“No wonder we never heard from our 
lease men.” 











Tired Stork 


Driving up to the house to deliver the 
family’s ninth baby, the doctor almost ran 
over a duck. 

“Is that your duck out front?” asked 
the M. D. 

“Yep, it’s ours,” replied the father, “but 
it ain’t no duck. It’s a stork with its legs 
worn down.” 


The Awful Truth 


*“Won’t you walk as far as the streetcar 
with me, Tommy ?” 

“Nope, I can’t.” 

“Why not?” 

“*Cause we’re gonna eat dinner just as 
soon as you're gone.” 


Useless Knob 

“You say your car uses too much gas?” 
asked the service station attendant. Then 
he pointed to the choke button, “Know 
what this is for?” 

“Oh, that,” rejoined the woman driver, 
“T never use that. I just keep it pulled out 
to hang my handbag on.” 


Humorist 
He who laughs last has found a double 
meaning which the censor has missed. 


White Lie 

“What would you do if you’d had five 
dates with a man and he'd never tried to 
kiss you?” 

“T’d lie about it!” 


Literal Translation 

The owner of a small cabaret had re- 
quested a painter to print a sign reading 
“Gentlemen” for his establishment. Think- 
ing to dress it up a bit, the painter added 
the French, “Messieurs,”’ the Spanish, 
“Senores” and the Italian “Signori.”’ And 
from an old plate he copied some Chinese 
characters, feeling sure no one would have 
any idea of the meaning. A few weeks 
later the proprietor reported that a Chi- 
nese student had been convulsed with 
laughter upon seeing the sign. Translated, 
it read: “Chinese relief.” 


Times Change 

“Your feet are cold,” he complained to 
his little bride, “keep them on your own 
side of the bed.” 

She began to sob. “You're cruel,” she 
cried, “you never used to say that to me 


” 


before we were married! 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 221 






































adds up the FACTS 
and looks at the 
FIGURE 


| Scotty McBlock | 









The paises ae « 2s 
Series “80” 


TUBING BLOCKS 
add upto... 


More weight, greater 
( gepacity-free true 
falls. J-M “Klipper” 
Grease Seals on all 


Sheave bearings. 







friction loss, roller bear- 


‘SLarger range of sheave 
t) SIZES, 17’’-20’'-24’. Less 
ing sheaves. 





ad 






McKISSICK PRODUCTS CORPORATION 
Bex 2496 Tulsa, Oklshome 


itis, HM" AH 












for the drill of a lifetime ... the FAILING STRATMASTER 


A PORTABLE SLIM HOLE RIG 


Slim hole drilling with the Failing Stratmaster will 
save you thousands of dollars . . . will produce 
more wells per drilling dollar! 

A trailer mounted rig for drilling depths up to 
6,500 feet, the Stratmaster is designed for mo- 
bility, rapid rig-up and tear-down, economy of 
manpower and investment — with no sacrifice 
in strength, performance and flexibility. 


CHECK THESE OUTSTANDING FEATURES 





® DRAWWORKS-—Structural steel frame, completely enclosed. 
Hoisting drum grooved for %” line. Drum drive, double or 
triple chain, 12” pitch. Water cooled drum brakes. Drum 
clutch, Twin Disc, air actuated. Exceptionally wide range of 
hoisting and rotating speeds. 


® CONTROL STATION—Al! controls grouped in console near 
rotary table. One lever control for clutch and throttles. Driller 
has full view of all operations and upper interior of mast. 


® NO GUY WIRES on mast or working platform. Ample work- 
ing and pipe set back area on floor. 83 feet of clear inside 
working space in mast. 


@SINGLE TRAILER 
MOUNTING gives mini- 
mum rig up time, maxi- 
mum portability. Rig is 
8 feet wide, 50 feet 
long, and weighs 50,000 
pounds. 


A QUALITY DRILL FOR A 
MINIMUM INVESTMENT 


Send for free informa- 
tion folder containing 
full specifications on 
Failing Stratmaster and 
analysis of the advant- 
ages of slim hole drill- 


ing. 


GEORGE E. Fusing COMPANY 


A SUBSIDIARY OF 
WESTINGHOUSE AIR BRAKE COMPANY 
ENID, OKLAHOMA, U.S.A. 





















What's New In Equipment 





— 










Turbodiesel 


Cummins Inc., an- 


Company, 
nounces production of the 335-horsepower 
NRTO-6 turbodiesel engine. High output 
{ the engine is made possible by use of 


Engine 


exhaust gas turbocharger 
manufactured by Cummins. This _ turbo- 
charger, designated the T-590, plus the 
Cummins PT fuel system, give this engine 
ideal torque characteristics. 

The NRTO-6 develops 335 horsepower 
at 2100 revolutions per minute, with a 
90° F. intake air temperature from zero 
to 4000 feet. It is derated 14% percent for 
each 1000 feet of altitude over 4000 feet. 

Compared to a naturally aspirated en- 
gine of the same cubic inch displacement, 
the engine develops 6742 percent more 
power. It produces 11% percent more 
power than a mechanically supercharged 
engine of the same cubic inch displace- 
ment. The fuel rate also is lower than 
naturally aspirated or mechanically super- 
charged engines. 

The Cummins turbodiesel is a six- 
cylinder, 4-cycle engine with a bore and 
stroke of 5% inches by 6 inches and a 
piston displacement of 743 cubic inches. 
Compression ratio is 14.5 to 1. 


an exclusive 


(This. item supplements Cummins En- 
gine Company, Inc., data on Pages 1353- 
1372 of the Composite Catalog, 21st Edi- 
tion. ) 


For more data, circle No. El on Reader’s 
Service Card, last page this issue. 


Oil and Fluid Process Units 


_ Evis Southwest, Inc., has introduced two 
mproved models of the Evis process oil 
ad fluid process units. Designed espe- 
tally for the petroleum industry, these 

ip on and screw type units are of 
Migged construction, giving from 150 to 
200 times more efficient service than 
tarlier models. The units reduce expenses 
stoppages resulting both from pipe 
and formation incrustations. 


For more data, circle No. E2 on Reader’s 
ice Card, last page this issue. 


Time Switch 

A new general-purpose time switch, 
suitable for indoor and outdoor use, has 
been announced by General Electric’s In- 
strument department. The heavy-duty 
TSA-40 will turn electric circuits on or 
off at any time of day and can be used 
to control all types of street, sign, and 
flood lighting, capacitor switches, heating 
and air-conditioning equipment, irrigation 
and pump devices, and other types of ap- 
paratus where precise time control is 
necessary. 

One feature of the new switch is the 
shearing action of the contacts which are 
forced to slide against each other as they 
open and close. This prevents welding and 
keeps contacts clean under heavy overload 
conditions, Unit construction of the ter- 
minal block and contacts eliminates in- 
ternal wiring which helps prevent hot 
spots and burnouts. The one-piece assem- 
bly can be removed by loosening two 
screws. 

Operator safety is increased by the 
dead-front construction of the _ switch. 
With the terminal shield in place, adjust- 
ments may be made to the trippers or 
time set without possibility of accidental 
contact with the terminals, The new motor 
has positive operation from —50° F. to 


Drilling ¢ 








Production ® Exploration 








+150° F. The motor’s sealed-in lubricant 
makes it possible to stock the switch for 
extended periods without danger of the 
motor becoming inoperative. 


(This item supplements General Electric 
Company data on Pages 1957-1976 of the 
Composite Catalog, 21st Edition.) 


For more data, circle No, E3 on Reader’s 
Service Card, last page this issue. 











Mobile Radiophone 

A mobile two-way radio rated at 100 
watts transmitter power output on any 
channel in the 25-54 megacycle frequency 
band has been announced by Motorola. 
The unit is the latest addition to the com- 
pany’s line of TWIN-V_ radiophones. It 
incorporates a new dynamotor-vibrator 
power supply which, at a power intake 
equivalent to conventional 60 watt mobile 
radios, provides full rated transmitter out- 
put. 

The transmitter is capable of up to four- 
channel operation with each frequency 












crystal-controlled. Motorola’s SENSICON 
receiver, the transmitter and power sup- 
ply are contained in a compact steel case 
approximately 6 by 15 by 20 inches. 
Speaker, control head and microphone are 
designed for convenient dash-mounting. 
The radio set operates interchangeably be- 
tween 6 and 12 volt vehicles without 
adapters or modifications. 

Models are available for both standard 
and split channel operation, 


For more data, circle No. E4 on Reader’s 
Service Card, last page this issue. 


Save time! K eep informed! Circle numbers on Readers’ Service Cards, last page this issue. 
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Seismic Filter System 


New instrumentation for linear or non- 
linear filtering of noise from broad band 
energy has been developed by Houston 
Technical Laboratories, instrumentation 
subsidiary of Texas Instruments Incorpo- 
rated. This time domain system, named the 
magneFILTER, is particularly useful in 
seismic exploration where separation of 
desired signals from noise background is 
important. 


The magneFILTER is a specialized ana- 
log computer using the cross correlation 
technique. The trace to be filtered is com- 
pared at each instant of time against a 
filter transient which has been computed 
from the amplitude and phase conditions 
desired of a particular filter. The sum of 
the products of samples from both trace 
and transient at any instant of time be- 
comes a running correlation between the 
two. 


The magneFILTER is expected to have 
greatest utility as a research and design 
tool, wherever separation of low frequency 
signals from noise is important. With the 
magneFILTER, a wide variety of filters 
may be simulated, obviating actual con- 
struction of the filters. 


In addition to flexible filtering applica- 
tions, the magneFILTER may be used to 
introduce time corrections in raw mag- 
netic-recorded data, and for compositing 
scismometer group outputs with variable 
relative delay to emphasize signals with 
particular angles of incidence. 


For more data, circle No. E5 on Reader’s 
Service Card, last page this issue. 
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Slim Hole Rig 


Joy Manufacturing Company has dem- 
onstrated a rig which can drill to depths 
of 5100 feet using 32-inch drill pipe, and 
can reach more than 10,000 feet with 27%- 
inch pipe. Yet the rig is trailer-mounted 
and can be moved to nearly any drilling 
site, rigged up, and put into operation in 
a minimum of time. 

The Model 510 features an oil bath 
rotary table with an 18-inch opening and 
API taper; air-operated clutches; hydro- 
matic brake for the hoisting drum; and 
an 85-foot mast with 80 feet of clearance 
between top of the rotary table and bot- 
tom of the crown block which is capable 
of pulling Range Two Doubles. 


(This item supplements Joy Manufac- 
turing Company data on Pages 2741-2760 
of the Composite Catalog, 21st Edition.) 


For more data, circle No. E6 on Reader’s 
Service Card, last page this issue. 


7 . 
Diesel Engine 

A 12-cylinder 250-horsepower, air- 
cooled diesel engine built by Deutz in 
Cologne, Germany, has completed opera- 
tional tests as a dual-purpose power unit 
for the self-contained servicing and work- 
over rig of Ideco, one of the Dresser In- 
dustries. The mobile 4-axle rig combines 
a double-drum Hydrair hoist, 95-foot guy- 
less mast, engine and driver’s cab on a 
single self-propelled carrier. 

The Deutz engine provides power for 
rig operation as well as propulsion at high 
traffic speeds. With no water jackets and 
other items usually required for water- 
cooled engines, the Deutz engine weighs 
less that 2800 pounds including acces- 
sories. With no large volume of water to 
heat up, the engine starts faster and gives 
perfect conditions of lubrication immed- 
iately after starting. This eliminates fuel- 
wastage, gives more complete fuel com- 
bustion and prevents dilution of crankcase 
oil from the by-passing of unused fuel. 

Each cylinder, with its separate head, 
may be removed and replaced independ- 
ently, simplifying maintenance. Cylinder 
units, pistons and rods are interchangeable 
within the same engine and between other 
Deutz engines of various sizes. 


For more data, circle No, E7 on Reader’s 
Service Card, last page this issue. 


Pipe Wiper 

The Weatherford Oil Tool Company 
now is making an improved drill pipe 
wiper which incorporates a knuckle-joint 
action by grooving the center circle of 
the wiper and by using a thicker, softer 
center lip. This improvement insures a 
tight fit around the pipe and allows joints 
to pass without danger of tearing the rub- 
ber. As a result, the wiper will wear longer. 

The wiper’s bowl-shape acts to catch 
overflowing mud. Vented ports are pro- 
vided on the underside of the wiper which 
may be cut out to allow the mud to flow 
back into the hole. 

Worn out wipers easily are adaptable as 
seat cushions, boat bumpers or as bit start- 
ers on the rotary table. 


Save time! Keep informed! Circle numbers on Readers’ Service Cards, last page this issv@. 





Each wiper is accompanied by an eage 
on plug for quick installation, 


(This item supplements Weatherford 
Oil Tool Company, Inc., data on Pages 
5074-5076 of the Composite Catalog, 2is 
Edition. ) 





For more data, circle No. E8 on Readers 
Service Card, last page this issue. 


Drilling Rig 

The Comet 75 trailer-mounted drilling 
rig is the first of the big series made by 
Franks Division, Cabot Shops, Inc. It is 
rated at 7500-foot drilling capacity, 

The rig is mounted on two trailers with 
drawworks and power plant and 102-foot 
telescoping derrick on one trailer and the 
sub-structure, runway, pipe racks and 
rotary table on another. The 7% by 16 
pump also is trailer-mounted. 

(This item supplements Franks Division 
of Cabot Shops, Inc. data on Pages 1801- 
1852 and 1074-1079 of the Composite Cat- 
alog, 21st Edition.) 


For more data, circle No, E9 on Reader's 


Service Card, last page this issue. 
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This steel melter—at Wickwire’s open 
hearths where wire rope steel is made—is 
with your Wickwire Rope Distributor every 
time he makes a call. 





True, he’s physically at the open hearth 
compounding steel with the sharp eye of an 
expert. But your Wickwire Distributor 
makes his call with the full assurance that 
the steel in Wickwire Rope has the right 
chemical content and grain size because 

it’s always produced under rigidly controlled 
conditions by experts. 


It’s just one more reason why your Wickwire Rope Distributor 
knows he’s got top-quality rope, slings and strand to sell 
...and that these products will serve you well. 
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SLIGHTLY USED GUARANTEED 


LIGHT PLANTS 


Powered by the Famous 
FORD AND WILLYS 


JEEP ENGINES 
Original 
Cost over $2000 EACH! 
Your Choice! While They Last 


$465 


Specifications: 5 KW 110 Volt-AC-1 PH Skid Mounted—Weight 880 
Ibs. These units have seen little, if any, actual use. Complete with 
electric starter and new 6 volt battery. ALSO DIESEL ENGINE 
DRIVEN GENERATOR SETS. 





CHAIN HOISTS 


New Shipment Just Received! All Famous Makes! 
Heavy Duty, Ball or Timken Bearing. Complete. 


3-Ton Spur Geared with 
12’ drop chain and built- 
in ball bearing trolley 

$185 


5-Ton Spur Geared with 
14’ drop chain and hook 
$235 


10-Ton Spur Geared with 
14’ drop chain and hook 


1%Ton Spur Geared 
with 10’ drop chain and 
built-in ball bearings trol- 
ley for 7” to 1” beam 

$155 


2-Ton, Spur Geared with 
12’ drop chain and hook 
$145 

















SNATCH BLOCKS 


$94.75 


8” Snatch Blocks for % or % wire 

rope cable. Extra heavy duty forged 

hook, safety locking. Bronze bush- 

ing with alemite grease fitting. 30,- 

000 capacity. Weight 67# each each 
(packed 2 per case). 


GEAR-PULLER SET 


Yoke-type, push-and-pull puller set complete with 
attachments and metal carrying case. For use on 
bearings, gears, bushings, oil seals, etc 





$29.50 


M & W SALES CO., INC 


5910 LONG DRIVE 


Houston, Texas 


BLOWERS 


2000 CFM CARRYABLE BLOWER 
Gasoline engine driven Model G 
2000 CFM, 9” inlet, 11%” outlet. 
Flexible exhaust, pressure type. 
Ideal for contractors, welding shops, 
tank or underground work or any 
place where fresh air is needed. 
Brand-new and complete. 


Reg. Price $195.00! 
Our Special $69-°° 
Price only 





MI 5-3374 —MI 5-3375 
Free del. in Harris County 








If you have any problems involving 
well head equipment, a phone call, 
telegram or letter will bring you the 
desired information — quick. 





Export Representative: 
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What Ve WUU-DRESED. MEDIUM -PRESSUKE 


‘MANUFACTURERS OF 
GENERAL OFFICES AND PLANT 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 


— Welle are wearung 


This well is equipped with the compact “Tee 
Base Type” HERCULES Duplex Stuffing Box and 
HERCULES “Type SO” Tubing Head. The Tubing 
Head is equipped with HERCULES original over- 
head packing arrangement and _ self-aligning 
hinged slips, making this a simple yet complete 
hook-up, featuring safety with simplicity and mini 


mum of parts. 





















SINCE 1924 
TULSA, OKLAHOMA 


30 Church Street, 
New York 7, N. Y- 


Oll FIELD EQUIPMENT 













Oil Field Equipment Co., Inc., 
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Hydraulic Hold-Down 

The TIW Type HR-6 hydraulic hold- 
gown for any production type packer has 
n introduced by Texas Iron Works, Inc. 
It is an improvement 
on the regular TIW 
Type H hydraulic 
hold-down. 

The HR-6 provides 
increased slip area, 
with six slips for 
greater gripping and 
features three large 
bypass grooves to 
speed running into the 
hole. 

Tubing pressure is 
used to hold packer 
down. The higher the 
pressure, the tighter 
the grip. Slip-holding 
area and piston area 
are selected to assure 
positive gripping re- 
gardless of tubing 
pressure and casing 
size, The proved slip- 
type teeth provide 
positive grip with 
minimum damage to 
casing, with slips carburized for long wear. 
The HR-6 has polished piston and cyl- 
inder bores, is Parkerized throughout to 
prevent corrosion and nickel-plated springs 
keep slips in retracted position to prevent 
wear while running in the hole. 


bee 





‘ 


This item supplements Texas Iron 
Works, Inc. data on Pages 4857-4892 of 
the Composite Catalog, 21st Edition.) 


For more data, circle No. E10 on Reader’s 


Service Card, last page this issue. 


Blitz Gun 


Lane-Wells Company’s 
nounced Blitz Gun is an expendable type 
gun which utilizes ceramic 
It affords maximum penetration in open- 
hole perforating, greatest possible flexibil- 


recently an- 


charge cases. 


ity in shot spacing and zone coverage, with 
minimum debris. 

The carrier, composed of three hollow 
strips of aluminum tubing, rigidly holds 
the ceramic The ceramic 
charges are highly resistant to pressure, 
temperature and well fluids. After firing, 
the charge disintegrates completely, while 
the carrier is splintered into small alumi- 
num fragments. 


charge cases. 


Open construction of the gun allows 
greater freedom in placement of perfora- 
tions because the gun can, within limits, 
be made up in various lengths with various 
shot spacings. Any length is possible, but 
4 maximum length of 20 feet with mini- 
mum distance of four inches between shots 
's recommended. Charges are placed at 
120-degree phasing. 

(This item supplements Lane-Wells 
Company data on pages 2837-2856 of the 
Composite Catalog, 21st Edition.) 


F. : . 7 . : 
mi more data, circle No. E1l on Reader’s 
“vice Card, last page this issue. 
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(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 






Extending the use life of ball valve and cage. 



























Extending the runs between pulling the pump 
to replace worn valves, seats and cages. 
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Why a flexible, resilient 
Ball Guide? 


The difference in the capability of a resilient 
and a rigid material to absorb repeated 
shocks without permanent deformation is 
shown graphically by the unretouched 
photographs below. The ball valve cages are 
from the same pump. 


HERE IS THE ANSWER: 

The PACIFIC steel ball valve cage, with a 
flexible, resilient ball valve guide bonded to 
the cage, costs no more than a standard steel 
ball valve cage, yet it will give three to four 
times the service. 


A PACIFIC steel ball 
valve cage fitted with a 
flexible, resilient ball valve 
guide retains its original 
shape after 182 days of 
continuous operation. The 
ball valve is in good condi- 
tion and may be easily 
removed from the cage. 





A standard steel ball valve 
cage with hardened steel 
ball valve guides perma- 
nently deformed after 49 
days of continuous opera- 
tion. The ball valve can- 
not be removed from the 
cage. 














(a < 


*U. S. PAT. NO. 2,682,281 


PACIFIC PUMPS INC. 


HUNTINGTON PARK, CALIFORNIA 


Export Office: Chanin Bldg., 122 E. 42nd St., New York — 
Offices in all Principal Cities 
Mid-Continent Division: 1221 E. 1st St., Tulsa, Oklahoma 
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PERFORATE 
TUBING 

IN THE 
WELL 











KINLEY 
TUBING 
PERFORATOR 


M. M. Kinley Company 


Licensees 


ABILENE, TEXAS 
Hudson-Eads, Ine. 











. .2-5331 


BEAUMONT 

SEE co ceccccccccccccecBeeeees SF O&O 
CASPER 

Cc. A. White . .3-5264 
CORPUS CHRISTI 

Tubokut Wireline Services............. 5-181! 
HOBBS 

Cecil Horne 3-5396 
MIDLAND 

Luccous Service & Eqpt. ..2-1631 
NEW ORLEANS 

ASEECO AU-7696 


OKLAHOMA CITY 
Rainbo Service Co 
LIBERAL, KANSAS 
Rainbo Service Co 
PETTUS, TEXAS 
Eddie Jones Engineering Co 
WICHITA FALLS 
Hudson-Eads. Inc 
WHITTIER, CALIF. 
Kline Wire Line Co............ OXford 3-273! 


ME 4-213!, ME 2-2024 
nceecccccces Main 4-3598 
16 or Beeville 1547 
. .2-3767, 2-8584, 3-4690 

















ALICE 
MO 4-4993. MO 4-5787 
MIDLAND 
Mutual 3-3936 
ODESSA 
Federal 7-1943 
VICTORIA 
Hillcrest 5-1731 
BEAUMONT 
5-1958 ZF-78424 
HOUMA, LA. 
2-1285 7728 
NEW IBERIA, LA. 
Emerson 4-2674 
*LONG BEACH, CALIF. 
NE 6-4666 
*LOS ANGELES, CALIF. 
LU 7-526] 
*VENTURA, CALIF. 
MI 3-4033 
*TAFT, CALIF. 
5-3148 
*Calif. Rep. Emsco Mfg. Co. 


W4J-53395 





MACCO 
OIL TOOL CO. 


1521 PRINCE ST., HOUSTON 8, TEX. 
































UN 1-1253 
HO 5-7585 MI9-0747 MO 5-384] 
MO 5-6809 UN 46441 HI 7-2396 
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Mandrel 


A mandrel for permanent type well 
completions, manufactured by Camco, In- 
corporated, incorporates a standard side 
pocket mandrel and 
two tubing landing 
nipples into one unit. 
Designed with tubing 
landing and sealing 
nipples adjacent and 
parallel to the side 
pocket receiver sec- 
tion, the mandrel al- 
lows gas lift valves, 
dummy valves, chem- 
ical injector valves 
and circulating valves 
to be seated in the 
side pocket, and ex- 
tension hangers, tub- 
’ ing blanking plugs, 
etc., to be landed in 
the contingent tubing 
nipple. 

Extension pipe is 
suspended from the 
hanger for washing 
sand or performing 
squeeze cementing op- 
erations. A dummy 
blanking valve seated 
side pocket 

above entrance ports 
from the casing annulus, directs circulation 
of fluid from the casing annulus through 
the side pocket and around the extension 
| pipe. With the dummy valve and exten- 
sion hanger rewound and a blanking plug 
or check valve seated in the lower tubing 
nipple and sealed below the circulating 
ports, fluid can be circulated from the 
casing annulus to the tubing without al- 
lowing pressure on the producing forma- 
tion. 

The mandrel provides an excellent 
means for killing a high pressure well with- 
out pumping into the formation. A blank- 
ing plug can be seated in the tubing re- 
ceiver nipple and sealed above and below 
the circulation ports and the tubing filled 
with fluid. A dummy blanking valve is 
removed from the side pocket and the 
well is circulated and killed without mud- 
ding the formation. 

The mandrel may be used for gas lifting 
or chernical injection with valves installed 
in the side pocket and with the parallel 
tubing nipple empty. Perforating guns, 
pressure bombs, anc other wire line tools 
will pass through the mandrel which has 
a minimum diameter of 1 13/16 inches. 

















in the 


(This item supplements Camco, Incor- 
porated, data on Pages 1080-1081 of the 
Composite Catalog, 21st Edition.) 


For more data, circle No. E12 on Reader’s 
Service Card, last page this issue. 


Pressure Filter 


Dorr-Oliver Incorporated announces 
production of the Hi-Rate pressure filter, 
a completely new, high-capacity water fil- 
ter. It particularly is recommended for oil 
field secondary recovery operations as well 
as for other water filtration applications 
which require a high capacity unit with 
low installation and operating costs. 

The filter is an upflow, precoated, leaf- 
type pressure unit. The unusual leaf de- 
signs permit unrestricted passage of filtrate 
and backwash water and prevent entrap- 
ment of air. The method of backwashing 





(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 





eliminates spray nozzles and moving parts 
minimizes discharge cake volume and ip. 
sures rapid and complete cake discharge, 
In addition, leaves and filter media are 
replaceable and single point control re. 
duces time, eliminates errors and 
permits close regulation of the unit from 
any location. A variety of precoat mate. 
rials also is applicable. 


down 


For more data, circle No. E13 on Reader's 
Service Card, last page this issue. 


Diaphragm Control Valve 

A new field valve designed for high 
pressure oil production work has been an- 
nounced by Governor Company. 
The Series 125P diaphragm control valve 
small in size (largest size 
is less than two feet in over-all height), 
yet rugged enough to withstand 2000 psi 
pressure. Featured in this compact control 
valve is the interchangeability of topworks 
on all body sizes and ease of reversing 


additional 


Fisher 


is unusually 


topwork action without any 
parts. 

The field valve is available in one-inch 
and two-inch screwed sizes with angle or 
globe bodies, orifice sizes up to one-inch. 

(This item supplements Fisher Governor 
Company data on Pages 1706-1707 of the 
Composite Catalog, 21st Edition.) 





J 
For more data, circle No. E14 on Reader’ 
Service Card, last page this issue. 
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New Equipment Catalogs and Literature 





For more data on New Equipment or copies of Catalogs and Literature reviewed in this issue, use 
the Reader’s Service postcards just inside the back cover and facing the Advertisers Index. Simply 
circle code numbers of items desired—sign and mail card. Requests are transmitted to the 
manufacturer as soon as received by us for mailing of desired information directly to you. 


Plastic Pipe, Fittings 

Two types of unplasticized polyvinyl 
chloride pipe and fittings are described in 
a new product bulletin issued by the 
Alloy Tube Division of The Carpenter 
Steel Company. One is a normal impact 
grade, and the other, a high impact 
grade. The bulletin gives a general de- 
gription of both types, along with their 
specific advantages. 

Applications are listed by industry and 
process. Full range of corrosion resistance 
also is defined. Tables give such technical 
data as physical properties, dimensions and 
weight, maximum working pressures, types 
and weights, burst pressures, and thermal 
expansion and contraction. 

Installation instructions are given on 
cutting, threading, threading compounds, 
asembly of threaded joints, solvent ce- 
menting, bending, hanging and thermal 
compensation. 


To get a copy circle No. E15 on Reader’s 
Service Card, last page this issue. 


Aluminum Pipe Booklet 


The long service life of Alcoa aluminum 
pipe is described in a booklet recently re- 
leased from Aluminum Company of Amer- 
ica. Titled “Alcoa Aluminum Pipe for Oil 
Country Service,” the booklet also tells of 
aluminum pipe’s other advantages of econ- 
my, installation, easy portability and cor- 
rosion resistance. 


To get a copy circle No. E16 on Reader’s 
service Card, last page this issue. 


Springs and Formed Wire 


_The Colorado Fuel and Iron Corpora- 
tion has made available an illustrated 
booklet supplementing its Wickwire 
Springs and Formed Wire catalog. The 
oklet illustrates the various types of 
Wickwire springs and formed wire includ- 
ing Compression springs, extension springs, 
torsion springs, flat wire springs, and 
formed wire. Complete specifications for 
ordering are detailed in the booklet. 


» get a copy circle No. E17 on Reader’s 
Service Card, last page this issue. 


Electric Plant Data 


." catalog describing their complete line 
electric generating plants has been re- 
a by D. W. Onan & Sons Inc. Each 
ae series of electric plants, the 1- 
cylinder air-cooled models, 2-cylinder air- 
cooled models, 4, 6 and 8-cylinder water- 
Cooled models, and air-cooled diesel 
models, are listed in detail. 

elow each photo spread is a model 
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selection guide, giving model number, de- 
scription, starting method, type of engine 
and dimensions and weights of each plant. 
Optional accessories available for the units 
listed on each spread are described and 
pictured. Individual specification sheets for 
all models and information on the com- 
pany’s exclusive VACU-FLO cooling sys- 
tem are listed. 


To get a copy circle No. E18 on Reader’s 
Service Card, last page this issue. 


Fluid Drives Bulletin 


An illustrated bulletin covering applica- 
tion of Gyrol fluid drives in the petroleum 
industry has been published by American 
Blower Corporation. The new bulletin de- 
scribes the adjustable speed Gyrol units 
and outlines their advantages as applied 
to drilling rigs, pipe line compressor sta- 
tions, refineries and other petroleum in- 
dustry applications. A cross section draw- 
ing, which includes a flow diagram, illus- 
trates the operation of the New Type VS, 
Class 2F unit which is described in detail. 

Among specific installations discussed 
are drawworks, rotary, slush pumps and 
compounding for drilling rigs. Other ap- 
plications in the petroleum industry which 
are discussed are mud reclamation, alter- 
nating current generator drives and step- 
up gear production. 


To get a copy circle No. E19 on Reader’s 
Service Card, last page this issue. 


Flowmeter Brochure 


Fischer & Porter has published a cata- 
log describing the company’s line of high 
capacity variable-area flowmeters. Full in- 
formation is given on these meters which 
are specially designed for high capacity 
services where advantages of linear flow 
output, wide range and freedom from pip- 
ing limitations are required. Maximum 
flow rates of 60 gpm to greater than 4000 
gpm can be handled in meters with 2-inch 
to: 12-inch connections. 


To get a copy circle No. E20 on Reader’s 
Service Card, last page this issue. 


Chemical Injector Valves 


A comprehensive, descriptive folder on 
bottom-hole chemical injector valves has 
been published by Macco Oil Tool Com- 
pany, Inc. It contains a number of cut- 
away drawings showing MACCO-OTIS 
assemblies, as well as description of method 
of operation, advantages and installation. 


To get a copy circle No. E21 on Reader’s 
Service Card, last page this issue. 


Plunger Pump Insert 


A two-page catalog addition covering 
the Payne Manufacturing Company’s DP 
1000 plain-end high-pressure plunger 
pump now is available. Comparative 
graphs of both fluid volume and volume 
of gas used are included. 


To get a copy circle No. E22 on Reader’s 
Service Card, last page this issue. 


Regulator Revision 


A revised version of Rockwell “1001” 
regulators has been issued by Rockwell 
Manufacturing Company. New features of 
the bulletin include (1) photo-illustrated 
description of Rockwell’s recently intro- 
duced 250-pound type high-pressure model 
of the “1001” which offers a maximum 
capacity of 200 psi and outlet pressure 
range from 5 to 60 psi, and (2) complete 
maximum capacity tables for all “1001” 
models along with explanation of the tables 
themselves and ratings based on them. 


To get a copy circle No. E23 on Reader’s 
Service Card, last page this issue. 





Centrifugal Pump Booklet 


Ingersoll-Rand announces publication 
of a pump bulletin covering the re-de- 
signed line of DMV-DHV single-stage 
centrifugal pumps. 

Information on construction features of 
the simplified units is included, plus il- 
lustrations of typical installations, cross 
sectional views, and an exploded view of 
component parts and dimensions. An in- 
terchangeability chart shows maximum 
interchangeability of parts throughout the 
entire line. 


To get a copy circle No, E24 on Reader’s 
Service Card, last page this issue. 





Ditcher Catalog 

A catalog covering the recently intro- 
duced Gar Wood-Buckeye 305, 307 and 
308 pipe line and utility ditchers has been 
announced by Gar Wood Industries. 

The illustrated catalog describes a num- 
ber of new engineering developments, in- 
cluding the Gar Wood-Buckeye hydraulic 
conveyor drive, live hydraulic wheel hoist 
controls, specially designed traction and 
digging transmissions and other new fea- 
tures incorporated in the Buckeye 305, 
307 and 308 models, 


To get a copy circle No, E25 on Reader’s 
Service Card, last page this issue. 
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Don’t forget your August 15 Bonus Book 


It’s the annual International Outlook Issue and the 
Wor tp Ot this month. In addition to the country-by-country breakdown 


of oil operations around the world, you'll find . 


® Information on Russian operations gathered in the past two years 
by the Wortp Ot staff and by Dr. J. Brian Eby, who has recently 


returned from a tour of the Soviet. 
© A special report on what’s going on in Canada. 


@ The popular Wortp Om Mid-Year Forecast based on information 
directly from the companies which drill 25 percent of the U. S. wells. 
Plus a review of operations in the first half of ’56. 


All this and more too, in your August 15 issue of Wortp Or. 


second issue of 
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